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HOACHUTEJBHASA 3AIINCKA

Pabouas mporpamma yue6HOoro npeamera «buonorus» mis 10 — 11 kmaccoB
COCTaBJIeHa Ha OCHOBE CJIEIYIOIINX HOPMATHUBHO-TIPABOBBIX IOKYyMEHTOB:

1. ®enepansHoro 3aKoHa «O06 obpazoBanuu B Poccutickoit denepannmy,

2. TpeboBanuii K pe3ylbTaTaM OCBOCHHS (QeaepaibHOl 00pa3oBaTelIbHON
nporpammbl cpeaHero oomero oopaszopanus (DOOII COQO), nmpeacTaBieHHBIX B
®denepanbHOM TOCYapcTBEHHOM oOpasoBarenbHOM cranaapte COQO, ¢ yuérom
Konuenmuu npenogaBanusi yueOHoro npenmera «buosnorus» B 00pa3oBaTebHbBIX
OopraHu3anuax Poccutickon denepanun, peanu3yrommx OCHOBHBIE
o0OpazoBarebHbIE MTPOrPAMMBI;

3. OcHoBHBIX TosIO)KeHn «CTpaTeruu pa3BuTus BocnuTaHus B Poccuiickoi
Oenepanuu Ha niepuona a0 2025 roma» (Pacmopsixenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.);

4. Yue6noro miana MBOY «Kapcosaiickasi cpeHsisi KoJiay;

5. IIporpammel Bocniutannst MbOY «KapcoBaiickas cpeHsst IKOIay.

[Ipu pa3zpaboTke mporpamMmbl MO OHUOJOTHU TEOPETUUYECKYI0 OCHOBY IS
OTpeNeNeHus] MOAX0J0B K (OPMUPOBAHUIO COJACPKAHUS Y4eOHOTO TMpeaMera
«buonorus» cocraBwiM: KoHUenTyalbHble mnojoxenuss DOIOC COO o
B3aMMOOOYCIIOBJICHHOCTH  IIEJIei, CoJepKaHusi, pe3yJbTaToB OOy4YeHHUS U
TpeOOBaHUM K YPOBHIO ITOJATOTOBKH BBITYCKHUKOB, TTOJIOKEHHS 00 OOIINX LEIIX U
NPUHIMIAX, XapaKTePU3YIOUIUX COBPEMEHHOE COCTOSHUE CHUCTEMBI CPEIHETO
obOmero oOpasoBanusi B Poccuiickoit denepainuu, a TakkKe IMOJIOKEHUS O
cnenupuke OMOJIOTHH, €€ 3HAYCHUHU B MMO3HAHUH KUBOM MPUPOJIBI U 00ECIICYEHU N
CYILIECTBOBAHMS YeJIoBeuecKoro obrnecTBa. COrIacHO Ha3BAaHHBIM MOJIOKEHUSM,
ompe/ereHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 10 Owonornu [aéT TPEACTABICHHE O IMeNsix, 00 oOmen
cTparerud OOydYeHUs, BOCHUTAHUS H PA3BUTHUS OOYyYaIOUIUXCS CpEeACTBAMU
yaeOHOrO mpenmera «buonorus», omnpenenser o00sA3aTeNbHOE MPEAMETHOE
colepKaHue, €ro CTPYKTypy, paclpeielieHne Mo pazjelaM ¢ TeMaMm,
PEKOMEHIyeMYIO TOCJIEeI0BATEILHOCTh U3YUYEHHUSI YUYeOHOTO Marepuaia ¢ y4EToMm
MEXIIPEAMETHBIX W BHYTPUIIPEIMETHBIX CBS3E€H, JIOTUKH 00pa30BaTEIIbLHOTO
MpoIIecca, BO3PACTHBIX OCOOCHHOCTEN 00yJArOITIXCS.

B nporpamme mo OuoONOTMM Tak)Ke YUMTHIBAIOTCS TpeOOBaHUS K
TUTAHUPYEMBIM JIMYHOCTHBIM, METAIllPeIMETHBIM M IPEAMETHBIM pe3yJIbTaTaM
oOyueHuss B (OPMHUPOBAHMM OCHOBHBIX BHJIOB Y4EOHO-TIO3HABATEIHHOU
NEeATETLHOCTH/YIEOHBIX JEHCTBHIM OOYYAIOIIMXCS IO OCBOCHHIO COJICPIKAHUS
O1oI0rHUecKoro o0pa3zoBaHusl.

B nporpamme no 6uonoruu (10—11 xmaccel, 6a30BbI YPOBEHB) peaaTn30BaH
MPUHITUIT TPEEMCTBEHHOCTH B HM3yUYCHHMHM OwoJjioruu, Ojarogaps 4deMy B HeH
MPOCMATPUBACTCS] HAMpPaBICHHOCTh HA pPa3BUTHE 3HAHWM, CBA3aHHBIX C
dbopMHpOBaHWEM  €CTECTBEHHO-HAYYHOTO  MHPOBO33PEHUS,  IIEHHOCTHBIX
OpHEHTAIUN JIMYHOCTH, SKOJOTUIECKOTO MBINIJICHUS, MPECTABICHUN O 3J0POBOM
oOpa3e XM3HU M OEpeKHBIM OTHOIIEHHWEM K OKpY’KaIoLeH MpPUPOTHONU cpeje.



[ToaTomMy Hapsay C M3y4eHHEM OOMICOMOIOTUYECKUX TEOPHH, a Takke 3HAHWH O
CTPOCHHH KUBBIX CHUCTEM PA3HOTO PaHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIONINX B
HUX TIPOIIECCOB B MPOTpaMMe MO OMOJIOTHH YJEICHO BHHUMAaHHUE HCIIOIH30BAHHUIO
MOJTyYEHHBIX 3HAHWI B MOBCEAHEBHOW JKU3HM JIJISI PEIICHUS TPUKIATHBIX 3a/1ad, B
TOM dYHCJe: TMPOQUIAKTUKNA HACIEICTBEHHBIX 3a00JICBaHUN YEIOBEKa, MEIUKO-
TCeHETUYECKOTO KOHCYJbTUPOBaHUS, 00OCHOBaHUS IKOJIOTUYECKHU
11eJIeCO00pa3HOr0 TIOBEICHUS B OKpYKAMOIIEeH TMPUPOTHONW Cpele, aHajau3a
BJIVSTHHSI XO3SUCTBEHHOW JEATETLHOCTH YEJIOBEKAa HAa COCTOSHHUE MPUPOIHBIX U
MCKYCCTBCHHBIX KOCHUCTEM. Y CHJICHHE BHUMaHUs K MPUKIAIHON HAIIPABICHHOCTH
ydeOHoro npeameTra «bHoIoTHs» MPOIUKTOBAHO HEOOXOIMMOCTHIO 00eCTICUeHHUS
YCIIOBUH IJISl PEIICHUsI OJJTHOW M3 aKTyaJbHBIX 3ajad IIKOJIBLHOTO OMOJIOTHIECKOTO
oOpa3oBaHMsI, KOTopas Tpeanojaraet (OpPMHUPOBaHHE y  OOYJArOIIMXCS
CIIOCOOHOCTH  Q/IalITUPOBATHCA K HW3MEHEHHUSIM JUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT'0 MHpA.

buonorus Ha ypoBHE CpemHEro oO0IIero OOpa3oBaHUs 3aHMMAET BAXKHOE
mecto. OHa oOecrieunBaer (GopMUpOBaHUE y OOyYArONIUXCS TPEICTABICHUN O
HAyYHOU KapTHUHE MHpA, pacIIMpsieT U 000OMIaeT 3HAHUS O XKUBOWU MpHUpOE, €€
OTJIMYUTENbHBIX TMPU3HAKAX — YPOBHEBOW OpraHU3alldd M HBOJIOIUHU, CO3MAET
yCIIOBUS  JJIs:  TO3HAHHWS  3aKOHOB  JKUBOW  MPUPOJBI,  (OPMUPOBAHUS
(GYHKIMOHATBHOM TPAMOTHOCTH, HAaBBIKOB 3/I0pOBOTO W Oe3omacHoro obpasa
KU3HU, IKOJIOTHIECKOTO MBIIUICHHS, IEHHOCTHOTO OTHOIICHUS K >KUBOU TIPUPOJIE
U YEJIOBEKY.

Bonbioe 3HaueHne OMOIOTHS UMEET TaKkKe JJI PEHICHUsI BOCIIUTATEIbHBIX U
pPa3BUBAIOIIMX  3a7a4  CPEAHEro  o0IIero  oOpa3oBaHUs,  COLMAIU3AINU
oOyuaroruxcsi. Mzydyenue omonorun oOecrieyuBaeT yCiaoBHUs Il (opMUpOBaHUS
WHTEJUICKTYaJbHbIX, KOMMYHHMKAIIMOHHBIX ¥ HWH(GOPMAIIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJbTYpPhl, CIOCOOCTBYET HMHTETpAllMd OMOJOTUYECKHX 3HAHHUM C
MPEICTABIICHUSMH U3 JIPYTUX YYEOHBIX MPEIMETOB, B YaCTHOCTH, (PU3UKH, XUMUU
u reorpaduu. Ha3BaHHbIE TOJNOXKEHHUS O TMpEeAHA3HAYCHUU Y4eOHOro mpeaMera
«buonorus» COCTaBUIUM OCHOBY JUIS OMNpEAENiCHUs TMOAXOAOB K OTOOpY U
CTPYKTYPUPOBAHHIO €r0 COJEP)KaHUs, TPEJACTABICHHOTO B MPOTPaMME IO
OMoJIOoTHUN.

Cés13b ¢ npoepammou 860CnUMAaHUsL

Peanuzanus negarornueckuMu pabOTHUKAMHU BOCIUTATENBHOIO MOTEHLIAANA
YPOKOB MAaT€MaTHKHU MPEAINOJaraeT caeayolee:

- YCTAHOBJICHHE JOBEPUTEIbHBIX OTHOILIEHUH MEXIy TIeIarorunyecKum
pabOTHUKOM U OOYYAIOMIMMHUCS, CIOCOOCTBYIOIIUX MO3UTUBHOMY BOCIIPHUSITUIO
oOyvaromumMucsi  TpeOOBaHMI W  Mpochb0  MEAaroruyeckoro  pabOTHHKA,
MPUBJICUYCHUIO WX BHUMaHHS K OOCyXJaeModW Ha ypoke uHbOpMaI,
aKTUBHU3AIIMU TTO3HABATEIILHOMN JCSATEIHHOCTH;

- moOyXJIeHre OOyJaroIMXCcs COOI0AaTh HA YPOKE OOIICTIPUHSITHICE HOPMBI
MOBEJICHUS, MPaBUJIa OOIIEHUS CO CTApIIMMU (TIEIarorHYeCKUMHU PaOOTHUKAMU) U
CBepCTHUKaMH  (OOy4aromUMHCS), TPUHIUNBI y4eOHOW  JUCIUIUIMHBI U
CaMOOpraHu3aluu;

- TOpPUBJICYECHHE BHUMAHHMS OOYyYarOIIUMXCS K LEHHOCTHOMY AacHEKTy
U3y4YaeMbIX Ha ypoKax SIBJICHUH, OpraHu3alus ux padoThl ¢ MOJy4yaeMOM Ha ypoKe
COLIMAJIBHO 3HAaYyuMOl HHOpManueld — WHUIMUPOBAHUE €€ OOCYXIEHUs,
BBICKa3bIBaHUSI 00YUAIOIIMMHUCS CBOETO MHEHUS 10 €€ TTOBOJY, BHIPAOOTKH CBOETO
K HEMl OTHOILICHUS;



- HCIIOJIb30BAHUE BOCHUTATENBHBIX BO3MOXKHOCTEH Coepx aHHus y4eOHOro
mpeaMera uepe3 JAEMOHCTPAlUi0 OO0yYaloImKUMCS MPUMEPOB OTBETCTBEHHOTO,
IPaXXTaHCKOTO TOBEACHMS, MPOSIBICHUS YEIOBEKOIIOOUS M JT0OpOCEpIACUHOCTH,
yepe3 MoaA0Op COOTBETCTBYIOIIMX TEKCTOB [UIsl YTEHHS, 3a4ay AJsl pelIeHHs,
POOJIEMHBIX CUTYallUi A7l OOCY>KICHHS B KJIacce;

- IPUMEHEHUE Ha YPOKE MHTEPAKTHBHBIX (HOpPM PabOTHI ¢ 00yUYaIOLUTUMUCS:
MHTEJUICKTYaJbHBIX ~ UTP, CTUMYJIUPYIOIIMX [O3HABATEIbHYI0  MOTHBAILHUIO
o0yYaromuxcst; AUJAKTHYECKOTO Tearpa, TAe IMOJyYCHHble Ha YpPOKE 3HaHHS
OOBITPHIBAIOTCS B TEaTPAIbHBIX IIOCTAHOBKAX; JUCKYCCHUH, KOTOpBIE MdafoT
00y4aromuMcsi BO3MOXKHOCTh TPHUOOPECTH OMNBIT BEACHUS KOHCTPYKTUBHOTO
Jaiora; TpynmnoBol paboThl Wiau pabOThl B Mapax, KOTOpPbIE ydyaT KOMaHIHOU
paboTe U B3aUMOJEHCTBUIO C IPYTUMU JIE€TbMU;

- BKJIIOUEHUE B YPOK WUIPOBBIX MPOIENYpP, KOTOPbIE MOMOTAIOT MOAJAEPXKATh
MOTHBAIMIO OOYYaIOUIMXCA K TOMYYCHHIO 3HAHUM, HaJaKUBAaHWUIO MO3UTHUBHBIX
MEXJINYHOCTHBIX ~ OTHONIEHWH B  KJacce, IOMOTAIOT  YCTaHOBIICHHUIO
no00poxkenaTeIpHON aTMOc(ephl BO BpeMsl YPOKa;

- opranu3zanus medcTBa MOTUBHPOBAHHBIX U APYAUPOBAHHBIX 00yUYaIONTNXCS
HaJ WX HEYCIEBAIOIUMHU OJHOKJIACCHUKAMU, JAIOIIET0 UM COLMAIbHO 3HAYUMBIN
OTIBIT COTPYAHUYECTBA M B3AaUMHOW TTOMOIIIH;

- MHUUMUPOBAHHME U TOJAEpPKKAa HCCIEI0BATEIbCKON JESITeNbHOCTU
oOydaromuxcsi B paMKax peald3allud HWMU WHIUBUAYAIbHBIX U TPYIMIOBBIX
UCCIIEIOBATEIbCKUX ~ IPOEKTOB, YTO JacT OOydYarolMMCS  BO3MOXKHOCTb
OpUOOPECTH HABBIKM CaMOCTOSITEJIBHOTO PEIIEHUS TEOPETUYECKOW MpoOsIeMBbl,
reHepupoBaHus U 0QOPMIICHHUSI COOCTBEHHBIX MJIEH, YBAKUTEIHHOIO OTHOLICHUS K
qyKUM uaesM, oQOpMIICHHBIM B paboTax JApyrux HCCienoBaTeNeld, HaBbIK
MyOIMYHOTO BBICTYIUICHUS NIEpe]] ay ITMTOPUEH, apryMEHTUPOBAHUS U OTCTauBaHUS
CBOEH TOYKH 3PEHUS.

OTt60p conepxkanusi yuebHoro mnpeamera «buonorus» Ha 6a30BOM YpOBHE
OCYIIECTBIEH C MO3UIMI KyJIbTypOCOOOpPA3HOTO MOJIX0Ja, B COOTBETCTBUHU C
KOTOpPBIM OOyYaroluecss JTOJDKHbl OCBOMTH 3HAHHUS W YMEHUS, 3HAuMMble MJis
(GopMupoBaHus o0OWIEH KyJIbTYpbl, ONPEACNAIONINE aJeKBaTHOE IOBEICHUE
YeJIOBeKa B OKPYIKAIOIIEH MPUPOTHON cpejie, BOCTPEOOBAaHHBIE B MOBCEIHEBHON
KU3HU U TPAKTHUECKOM AesTenbHOCTH. Ocoboe MEecTo B 3TOH cucTeMe 3HaHUi
3aHUMAIOT 3JIEMEHTBI COACPKAHUsI, KOTOPbIE CIy>KaT OCHOBOH Ui (POPMUPOBAHUS
MPEJICTABICHU O COBPEMEHHOM €CTECTBEHHO-HAy4YHOM KapTHUHE MHUpa U
LHEHHOCTHBIX  OPUEHTAlMSAX  JIMYHOCTH,  CIIOCOOCTBYIOIIMX  TIyMaHHU3alUU
OMOJI0rHYecKOro o0pa3zoBaHusl.

CtpyKTypupoBaHHe COIEpXKaHUS y4yeOHOro Mmarepuaia B Mporpamme IO
OMOJIOTHH OCYIIECTBICHO C YY€TOM NPUOPUTETHOTO 3HAYEHMSI 3HAHUM 00
OTIUYUTEIBHBIX OCOOEHHOCTSX KUBOM MPHUPOJBI, O €€ YPOBHEBOW OpraHHU3allH U
HBOJIIOLIMU. B COOTBETCTBHM C 3TUM B CTPYKType yueOHoro npeamera «buonorus»
BBIJICTICHBI CIIEAYIOIIME COJEpKATENbHbIE IUHUN: «buosorus kak Hayka. MeTozesl
HAay4yHOro mMo3HaHUs», «KieTka xak Ouonorumueckas cuctema», «OpraHuszM Kak
ouonoruueckas cucrema», «CuctemMa ¥ MHOTrooOpasue OpPraHMYECKOTO MHUpPay,
«OBOJIOLMS KUBOU IPUPOABD», « IKOCUCTEMBI U TPUCYILIUE UM 3aKOHOMEPHOCTH.



Llenr m3yueHus ydeOHOro mnpeameTa «buonorus» Ha 0a30BOM YpPOBHE —
OBJaJICHHEC OOYYAIOIIMMHUCSA 3HAHUAMH O  CTPYKTYPHO-(YHKIHOHATBHOU
OpraHW3allik >KMBBIX CHCTEM pAa3HOTO paHra MW MNPHOOpPETCHUE YMEHUH
WCIIOJIB30BaTh 3TH 3HAHMS IS TPAMOTHBIX JICHCTBHUH B OTHOIICHHUH OOBEKTOB
YKUBOH TIPHPOJIBI U PEIICHUS Pa3INYHBIX )KH3HCHHBIX IMPOOJIEM.

JlocTkeHre 1eNM M3y4YeHUs ydeOHoro npeamera «buosorus» Ha 6a3oBoM
ypOBHE 00€CIICUNBACTCS PEIICHUEM CIICTYIONMINX 3aa4:

OCBOCHHE OOYYAIOIIMMHCS CUCTEMbl 3HAHUH O OHMOJOTHYECKUX TCOPHSX,
YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBUIIax, CIIY)KaIlUX OCHOBOU
U1t GOPMHUPOBAHUS TIPEJICTABIICHUH O €CTECTBCHHO-HAYYHOW KapTHHE MHpA, O
METOJIaX HAyYHOT'O IMO3HAHMS, CTPOCHUH, MHOTOOOpa3uu U OCOOCHHOCTSAX >KMBBIX
CHUCTEM Pa3HOTO YPOBHS OpPraHU3allU{, BBIIAOIIMXCS OTKPBITHIX U COBPEMECHHBIX
HCCJIEIOBAHUIX B OMOJIOTHH;

dopMHpoOBaHrE y OOYYaIOIIMXCS ITO3HABATCIIBHBIX, HHTCIUICKTYaJIbHBIX H
TBOPYECKHX CIOCOOHOCTEH B IIpoIleCCe aHalu3a JAaHHBIX O MYTSIX pPa3BUTHS B
OMOJIOTUM HAyYHBIX B3IVISAOB, MACH W TMOAXOJOB K HM3YYCHHUIO JKMBBIX CHCTEM
Pa3HOT0 YPOBHS OpraHU3alliu;

CTAHOBJICHHE Yy OOydJaromuxcs OOIed KyJabTyphl, (QYHKIIHMOHAIBHOM
IPaAaMOTHOCTH, PAa3BUTHE YMEHHUM OOBSICHATH M OICHUBATH SIBIICHHUS OKPYKAIOIIETO
MHUpa JKHBOW IPUPOJILI HA OCHOBAaHWUM 3HAHWK W OIBITA, IMOJYYCHHBIX IPU
U3Yy4YeHUH OUOJIOTUH;

dbopMupoBaHre y OOydYalOIIUMXCS YMEHHH WILIIOCTPUPOBATh 3HAYCHHE
OMOJIOTHYCCKUX 3HAHWUW B MPAKTUYECKOM JESITCIHPHOCTH YEJIOBEKa, pPa3BUTHU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUH 1 arpoOHOTEXHOJIOTHH;

BOCITIUTaHUE YOEKIEHHOCTH B BO3MOYKHOCTH ITO3HAHHUS YEIOBEKOM >KHBOM
IPUPOJIBI, HEOOXOIUMOCTH OSPEKHOTO OTHOIICHUS K HEl, COOIOACHUS dTHUSCKUX
HOPM TIPH MPOBEJICHUU OMOJIOTHICCKUX UCCIICIOBAHMM;

OCO3HAaHME IICHHOCTH OHOJIOTHYECKUX 3HAHWK JUIS TIOBBIIICHUS YPOBHS
AKOJIOTHYECKON KYJIbTYPBI, IS (bopMHpOBaHI/m HayYHOTO MHPOBO33PCHHS;

IPUMCHCHHUE an06peTeHme 3HAHWH U YMCHUH B MOBCEIHEBHOM JKM3HU IS
OIICHKH TIOCJICICTBUN CBOCH JEATEIBHOCTH MO0 OTHOIICHHUIO K OKPYIKAIOIIeH cpelie,
COOCTBEHHOMY 3/I0POBBIO, OOOCHOBaHHME U COONIOACHHE Mep MNPODUITAKTUKU
3a00JIeBaHUI.

B cucreme cpemgnero oOmero obpasoBanusi «buosjorus», w3ydaeMmas Ha
0a30BOM YpOBHE, SIBJIICTCS 00S3aTCIbHBIM YYEOHBIM IIPEAMETOM, BXOISAIIAM B
COCTaB MpeaMeTHOM 00acTu « EcTecTBeHHO-HAyYHbBIE TIPEIMETHD.

Jyist u3ydenust Onosioruu Ha 6a30BOM YPOBHE CpeiHET0 0011ero 0opa3oBaHus
otBoauTCs 68 yacos: B 10 kiracce — 34 gaca (1 gac B Hemento), B 11 kimacce — 34
yaca (1 gac B Hegento).

COILEPKXAHUE OBYUYEHUA
10 KITACC

Tema 1. buosiorust Kak Hayka.

buonorus kak Hayka. CBs3b OHOJIOTHU C OOIIECTBEHHBIMHU, TEXHUYECKUMU U
APYTHUMU €CTECTBEHHBIMH HayKamHu, (puiiocoduei, STUKOM, 3CTETUKON U MPaBOM.
Ponp Ouonoruum B (QOPMHUPOBAHUU COBPEMEHHOW HAyYHOW KapTHUHBI MHUpA.
Cucrema OMOJOTMYECKUX HAYK.

MeTtoapl TO3HAHUSA KUBOUM MPUPOABI (HAOIIOACHHE, SKCIIEPUMEHT, OIMCAHUE,
u3MepeHue, Kiaccudukaiys, MOJEIUPOBaHHUE, CTaTHUCTHYECKas o00paboTka
JTAHHBIX ).

JeMoHCcTpanum:



[Toptpetsl: Y. HapBun, I'. Menaens, H. K. Konbios, [Ix. Yorcon u ®@. Kpuk.

Tabnuubl 1 cxeMbl: «MeTo/Ibl TO3HAHUS )KUBOU MPUPOIBD.

JlabopaTopHble U NpaKkTHYECKHE PAdOTHI:

[Ipaktuueckas pabotaNe 1. «Mcmonp30BaHHE pa3IUYHBIX METOAOB MpHU
U3YYEHUH OUOTOTHYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cucTeMbl U UX OPraHU3aIMs.

Xusble crucTembl (OMOCUCTEMBI) KaK MpeaMeT u3ydeHus: Ouosnoruu. Orinuue
KUBBIX CUCTEM OT HEOPTAHUYECKOW MPUPOIBI.

CaoiicTBa OMOCHUCTEM U X pPa3HOOOpa3ue. YpOBHU OpraHU3alUU OMOCUCTEM:
MOJIEKYJISIPDHBIM, KJIETOYHBINA, TKAHEBbIA, OPraHW3MEHHBIA, MOMYJSALHOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OHMOTe0IeHOTHYECKHUH ), OMOChEpHBII.

JdeMoHcTpanuu:

Tabnuupl u cxembl: «OCHOBHBIE MPU3HAKU KU3HUY, «YPOBHU OpraHU3AINU
KUBOU MPUPOABD.

O6opynoBanue: Mojenb MoJiekyibl JIHK.

Tema 3. Xumnueckuii COCTaB U CTPOCHUE KJIETKH.

XUMUYECKHN COCTaB KIETKA. XHUMHYECKHE DSJIEMEHTBI: MaKpPOAJIEMEHTHI,
MUKpPO3JIEMEHTHI. BoJla 1 MUHEpabHbIE BEIIECTBRA.

OyHKIMM BOABI M MUHEpalIbHbIX BewlecTB B Kkierke. lloanepikanue
OCMOTHYECKOI0 OaJiaHca.

benku. CocraB u crpoeHne OenKOB. AMHUHOKHCIOTBI — MOHOMEPHI OEIKOB.
HezaMeHnnmble 1 3aMEHUMbIE aMUHOKHUCIIOTBI. AMUHOKUCIOTHBIA COCTaB. Y pPOBHH
CTPYKTYphl O€IKOBOM MOJIeKYyJbl (NIepBUYHAS, BTOpUYHAs, TpPETHYHAA U
YeTBEpPTUYHASL CTPYKTypa). XHUMHYECKHE CBOMCTBa OenkoB. buonornueckue
byHKIIUN OETKOB.

depMmeHThl — Owuonormyeckue Karamuszatopel. CrTpoeHue ¢epmeHTa:
aKTUBHBIA TIEHTP, cyOcTpaTHas cnenuduyHocth. Kodepmentsl. Buramunsi.
OTnuuust PepMEHTOB OT HEOPTAHUYECKUX KAaTaTH3aTOPOB.

VYrineBonapl:  MoHOcaxapuabl  (TJIFOKO3a, pubo3a U J1e30KCHMpu003a),
aucaxapuabsl - (caxaposa, JaKkTo3a) U MoJucaxapuibl  (Kpaxmai, TJIMKOTEH,
1eJUTI0J103a). bromornueckrue GyHKIIMK YTIEeBOIOB.

Jlumuapl:  Tpurmunepunbl, Qocdomunuasl, crepounsl. [wapoduabHO-
ruipodoOHbIle  cBoicTBa. buonornueckue ¢GyHkuuu unuaoB. CpaBHeHUE
yIIEBOA0B, OCJIKOB U JIMITHIOB KaK UCTOUHUKOB YHEPTHUH.

Hykneunoseie xucnorel: JIHK wu PHK. Hykineoruaer — MoHOMEpSHI
HyKJIenHOBBIX KuCIOT. Ctpoenue u pynkruu JIHK. Ctpoenue u ¢pynkiuu PHK.
Bunet PHK. AT®: crpoenue u GpyHKIuu.

[uTonorus — Hayka o kieTke. KiietouHast Teopusi — MpuMep B3aUMOICHUCTBUS
ujel u (pakToB B HAYYHOM MO3HAHUH. MeTO bl N3yUEHUS KIICTKH.

Krnerka kak menoctHas >kuBasi cucrema. OOmme TMpPU3HAKK —KIETOK:
3aMKHyTasi HapykHasg MeMmOpana, monekynsl JIHK kak reHernueckuil ammapar,
cUCTeMa CUHTe3a Oerka.

Tunel KJIETOK: dyKapuoTHyeckass U Tmpokapuothdeckas. OcoOeHHOCTH
CTpPOEHHUS TpOoKapuoThueckon kieTku. Kierounas crenka Oakrtepuii. CTpoeHue
AYKapUOTUYECKOW KIIETKU. OCHOBHBIE OTJIWYUSA PACTUTEIbHOM, >KUBOTHOU U
IrpUOHOM KIIETKHU.

IToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTEHKA, TJIMKOKAJMKC, UX
¢yukuu. [Inazmatuueckas memOpana, e€ cBoiicTBa u pyHkuuu. l{lutomnnazma u eé
opranouabl. OgHomeMmOpannbie opraHouasl kietku: OIIC, anmapat ['ombmxwu,
nu3ocoMbl. [lomyaBTOHOMHBIE OpPraHOW[IbI KIETKU: MUTOXOHJPHUH, ILJIACTUJIBI.
[IpoucxoxaeHnne MUTOXOHIApHM W miacTua. Buasl mmactun. HememOpanubie
OpraHOWIbl KJIETKU: PUOOCOMBI, KJIETOYHBIA IIEHTP, IEHTPUOJH, PECHUYKH,
KryTUKUA. QYHKIIMU OPTaHOUI0OB KIIETKU. BKiItoueHus.



SAnpo — perynaropHbslid 1IeHTp KieTku. CTpoeHue sjpa: siaepHas 000J0uKa,
KapHOoIlIa3Ma, XpOMAaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIETKE.

JdeMoHcTpanuu:

IToptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. llneinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®@panknun, K. M. bap.

Huarpammel:  «PacripeneneHue XUMUYECKMX JJIEMEHTOB B HEXUBOU
npupojie», «Pacnpenenenne XuMUIECKUX 3JIEMEHTOB B dKUBOW MPUPOAEY.

Tabmuupbl u cxemsl: «llepuoguueckas TaOiaUIa XUMHUYECKUX 3IIEMEHTOBY,
«CTpoeHue MOJIeKyJbl BoAb», «brocunres 6enka», «CTpoeHue MOIEKYJIIbI OeNKay,
«Ctpoenue pepmentay, «Hyknennosbie kucinotel. JJHK», «CTpoeHue mosekysbl
AT®», «CtpoeHne 3yKapuOTHUYECKOM KIETKW», «CTpOEHHE >KMBOTHOM KIIETKN»,
«CTpoeHue pacTUTEIbHOM KIETKN», «CTpOEHHE MPOKAPUOTUYECKON KIIETKI,
«CtpoeHue szipa KIETKn», « Y TIeBOAbD, «JIMmuasD.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, OOOpYyIOBaHHE [JIsi MPOBEICHUS
HAOJIIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MUKPOIpPEnaparbl pPaCcTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIbHBIX KIETOK.

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

JlaGoparopHass pabora Ne 1. «lM3yueHne KaTaJUTHUYECKONM aKTHUBHOCTH
(dbepMeHTOB (Ha MpUMEPE aMIIIa3bl UK KaTajlasbl).

JlabopatopHass pabora Ne 2. «M3ydeHue CTpOeHHUSI KJIETOK pPACTECHUI,
KUBOTHBIX U OaKTEpHil MOJ, MUKPOCKOIIOM Ha TOTOBBIX MHUKpOMpENaparax M HX
OTIMCAHUE».

Tema 4. ) KusHenessTe1bHOCTh KJIETKH.

OOmeH BemecTB, WK MeTadoIM3M. AcCUMUIAIUA (TUTACTHYECKUT OOMEeH) U
JTUCCUMUJISIUS (SHEPTeTUYECKHii OOMEH) — JBE CTOPOHBI E€IMHOrO Ipoliecca
meTabonu3ma. Ponb 3aKOHOB COXpaHEHHs BEIIECTB U DHEPTUU B TMOHUMAHUU
MeTabou3ma.

Tumnber oOMeHa BeliecTB: aBTOTpOdHBINA U rerepoTpodHbIii. Poib ¢pepMeHTOB
B 0OMEHE BEIIECTB U MPEBPAIICHUN YHEPTHUH B KIIETKE.

®dortocunte3. CBeroBas u TeMmHOBas ¢a3pl (orocuHTe3a. Peakiuu
dboTocunTe3a. DPheKTUBHOCTh (OTOCHHTE3a. 3HAYCHUE (DOTOCHHTE3a IS KU3HU
Ha 3emuie. Bausinue ycnoBuii cpeqsl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIMICHUS €T0
IPOJYKTUBHOCTU Y KyJIbTYPHBIX PACTEHUHU.

XeMOCHHTE3. XEMOCHUHTE3UPYIOINe OaKTepru. 3HAUCHUE XEeMOCHHTE3a JIJIs
KU3HU Ha 3emII€.

OHepreTudeckuii 0OMEH B KIIEeTKe. PaciierieHrne BeIiecTB, BBIICICHUE U
AKKyMYJUPOBAaHHE DJHEPTrUM B KJIETKE. OTambl DSHEPreTHUYECKOro OOMEHa.
I'mukomus. bpoxenune m ero Buuabl. KHCIOpOOHOE OKHUCICEHUE, WIH KIETOYHOE
JIbIXaHUE. OxkucnurensHOe dbochopunupoBanue. O¢ddexTuBHOCTH
SHEPIreTUICCKOr0 OOMEHA.

Peakumm wmatpuuHoro cumHTe3a. [eHermueckas wuHdbopmanus u JHK.
Peanuzanus renetwdyeckodt wHpOpManuu B KIETKE. | €HETUUECKHH KOJ W €ro
cBoiictBa. Tpanckpurus — marpuunbiii cuate3 PHK. Tpancnsmus — OuocunTes
Oenka. Otambl TpaHchaanud. KoaupoBaHwe aMUHOKHUCIOT. Ponbs pubocoMm B
OounocuHTe3e OenKa.

Hexnerounsie ¢popmsl xu3Hu — BUpychl. Uctopus otkpeitus Bupycos (. U.
NBanoBckuit). OCOOCHHOCTH CTPOCHHMSI M JKU3HEHHOTO IIMKJIa BHUPYCOB.
bakrepnodaru. bonesnm pacTeHmii, >KMBOTHBIX H YEJIOBEKA, BBI3HIBACMbBIC
Bupycamu. Bupyc ummynoaeduuura yenoseka (BUY) — BozOynurens CIIN/a.
OOparHast ~ TpaHCKpuIllus,  peBepraza W  uHTerpaza. lIpodunakrtuka
pacpocTpaHEHUsI BUPYCHBIX 3a00JICBAHMIM.

JleMmoHcTpanuu:



[Toptpetsl: H. K. Konsuos, . . MBanosckuii, K. A. Tumupsses.

Tabmuupbl u cxembl: «Tunel nuTaHus», «Merabonuzm», «MUTOXOHAPUS,
«JHepretuueckuit oomen», «Xiopormiacty, «Potocunred», «Ctpoenne JIHK»,
«CTpoeHue U PyHKIIMOHUpPOBaHUE TeHa», «CuHTe3 Oenkay, «['eHeTHuecKuit Komy,
«Bupyco», «bakrepuodarn», «CtpoeHne u xku3HeHHbId 1uka Bupyca CIIM/a,
0aktepuodaray, «Permmukarus JJHK».

Oo6opynosanue: moxaenu-antuimkanuu «Yasoenue JIHK u tpanckpumnuumsy,
«buocuntes 6enkay, «CTpoeHue KIeTKu», Mojenb cTpykTypsl JJHK.

Tema 5. PazMHokKeHMe M1 MHIUBHUAYAJbHOE Pa3BUTHE OPraHU3MOB.

Kierounblii UK, WM S>KU3HEHHBIM LMK KieTku. MHTepdaza u MUTO3.
[Ipoueccsl, mpotekaromue B uHTepdaze. Perumkanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenune xpomocomM. XpOMOCOMHBIM Ha0Op — KapUOTHII.
JIMTUIONIHBIM W TalvIOWJHBIE ~ XpOMOCOMHBIE  HaOOphl.  XpOMaTHUJBI.
[{uTonornueckue OCHOBbI PA3MHOXKEHUS W  HHAMBUAYAJIBHOIO  pPa3BUTHUSL
OPTraHU3MOB.

Henenue kinetku — Muto3. Craauu muto3a. IIpoueccsl, MpoUCXoasiine Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOJIOrHYECKUN CMBICI MUTO3A.

[Iporpammupyemast rubesb KJIETKU — aromnTo3.

dopMbI pa3MHOXKEHHSI OpraHU3MOB: Oecrionoe U mojoBoe. Buabl 6Gecrionoro
Pa3sMHOXEHUA: JICJICHUE HAJABOE, II0YKOBAaHME OJHO- W MHOTIOKJIETOYHBIX,
criopooOpa3oBaHKe, BEreTaTUBHOE pa3MHOKeHHE. MICKyCcCTBEHHOE KJIOHMPOBaHUE
OPTraHU3MOB, €T0 3HAYEHUE [T CEJICKIIUU.

[TonoBoe pa3MHOKEHHUE, €70 OTIUYHS OT OECIIOJIOTO.

Meiio3. Cragun menosza. Ilpoueccsl, NpOUCXOOAIINE HA CTagusAX MeEKo3a.
IToBenenne xpomocoM B wMenose. KpoccuHrosep. buosiornueckuid CMBICT H
3HAYCHHUE MENO03a.

['ameTtorenes — mpoiecc 0Opa3oBaHUS TOJIOBBIX KJIETOK Y JKHUBOTHBIX.
[TonoBble >kene3bl: CEeMEHHUKU U SUYHUKUA. OOpa3oBaHHWE W PA3BUTHUE TOJIOBBIX
KJIETOK — TaMeT (CIepMaTo30uj, SIMIEKIETKa) — CIepMaTOoreHe3 M OBOTEHE3.
OCOOEHHOCTH CTPOCHUS SMIIEKIETOK W CrepMaro3ousoB. OIMiioI0TBOPEHUE.
[Taprenorenes.

NunuBunyanbHoe pa3BuTue (OHTOreHe3). OMOpHUOHAIBHOE  pa3BUTHE
(amOpuorenes). Drtarnbl SMOPUOHAIBLHOTO PA3BUTHSA Yy TO3BOHOYHBIX KUBOTHBIX:
npoOsieHne, racTpynsius, opraHorene3. lloctaomOpuonanbHOE pazButue. Turb
NOCTAIMOPUOHAIBHOTO Pa3BUTHUS: TMPsAMOE, HempsiMoe (IMUMHOYHOE). BrusHue
Cpenbl Ha Pa3BUTHE OPTaHU3MOB, (AKTOPHI, CIIOCOOHBIE BBHI3BIBATH BPOXKICHHBIC
YpPOACTBA.

Poct u pa3Butue pactenuii. OHTOreHE3 IBETKOBOI'O PACTEHUS: CTPOCHHE
CEMEHU, CTAINU PA3BUTHSL.

JdemoHcTpanuu:

Tabmuubr u cxembl: «DOpMBI pPa3MHOKEHUS OPTaHU3MOBY», «J[BoiiHOE
OIUIOJOTBOPEHUE y LIBETKOBBIX pAaCTEeHUU», «BererartuBHOe pa3MHOXKEHHE
pacteHui», «Jlenenne xkietku Oaktepuit», «CTpPOCHHE TIOJOBBIX KIETOKY,
«Ctpoenue xpoMocoMbl», «Knerounbsiii mukny, «Pemmkamus JTHK», «Mutosy,
«Menosy, «IIpsmoe u Henpsimoe pa3zBuTue», «l'aMeToreHe3 y MIECKONUTAIOMINX U
yesnoBekay, « OCHOBHBIE CTaIMM OHTOTEHE3a.

O6opynoBanue: MHKPOCKOTI, MHKPOIPENAPATHI «CriepMato30upl
MJICKOITUTAIOLIETOY, «SMIeKIIeTKa MIIEKONUTAromero», «Kapuokunes B kinerkax
KOpEIIKa JIyKa», MarHuTHas MOJIEJIb-alIuIMKauus «JleneHne KIeTKu», MOJIENb
JHK, monens Metada3HON XPOMOCOMBI.

JlabopaTopHble M mpaKkTHYecKHe PadoThI:

Jlabopatopuass padora Ne 3. «HabGmromenme MHTO3a B KJIETKaX KOHYHUKA
KOpPEIIIKA JIyKa Ha TOTOBBIX MUKPOIPENApaTaX).



JlabopatopHasi pabora Ne 4. «/3yueHue CTpOEHMs MOJOBBIX KIETOK Ha
TOTOBBIX MHKpOMpenaparax».

Tema 6. HacsieAcTBEHHOCTh 1 MK3BMEHYHBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reneTuku. Mctopust pa3BuTusi reHeTUKU. Posib iuronorun
U SMOpHOJIOTUM B CTAaHOBJICHMM TE€HETUKHU. BKiaa poccHilcKux M 3apyOeiHBIX
y4€HBIX B pa3BUTHUE TEHETUKU. MeToapl TeHeTHUKU (THOPUIAOIOTUYECKUM,
[IUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKui). (OCHOBHBIE T'€HETUYECKUE
noHATHA. [ 'eHeTnuecKas CHMBOJIMKA, UCIIOJIb3yeMasl B CXeMaX CKPEIIMBAaHUM.

3aKOHOMEpPHOCTH HACIJIEIOBAHUS MPU3HAKOB, YCTAaHOBIICHHbIE ['. Menaenem.
MoHorubpuiHoe CKpellMBaHHe. 3aKOH €IMHOO0Opa3usi TUOPHUIIOB TEPBOIO
nokojeHusa. IIpaBuno AOMUHUpOBaHWSA. 3aKOH pACLICIUIEHUS MPU3HAKOB.
I'mnote3a ynctoTel rameT. [loyIHOE U HEMOJTHOE JOMUHUPOBAHHUE.

JHuruOpuaHoe  CKpelMBaHHWe. 3aKOH  HE3aBUCHUMOTO  HaclieJOBaHUs
npu3HakoB.  lluToreHeTnueckue - OCHOBBI ~ JUTHOPUIIHOTO  CKPEIIMBAHUA.
AHanuzupymouiee ckpeumpanue. Mcnoap30BaHne aHATU3UPYIOLIETO CKPEIINBAHUS
JUTSI OTIpEICIICHUsI TEHOTHUIIA OCOOH.

CuemienHoe HacnefoBanue npuszHakoB. Pabora T. Moprana 1o
CLEIUIECHHOMY HACJIEAOBAaHUIO I'eHOB. HapylieHne cueruieHus reHOB B pe3ysbTare
KPOCCUHIOBEpA.

XpOMOCOMHasl TEOPHs HACIIEICTBEHHOCTH. | eHeTUUeCKHUe KapThl.

I'eneruka moma. XpoMOCOMHOE ONpEAEsCHUE Moya. AYyTOCOMBI U TOJOBBIE
XpoMOCOMBI. ['oMoramMerHele M rereporaMeTHble oOpraHusMbl. HacnenoBanue
[IPU3HAKOB, CLIETUIEHHBIX C MOJIOM.

N3menunBOCTh. BUbI ”3MEHYNMBOCTHU: HEHACIICICTBEHHAS U HACJIEACTBEHHAS.
Posp  cpenpl B HEHAcHEACTBEHHOW  M3MEHUMBOCTH.  XapaKTEPUCTHKA
MOAU(UKAITMOHHON M3MEHUYMBOCTH. BapuaimoHHbIN sl M BapUallMOHHAs KPUBas.
Hopma peakuuum npusHaka. KoqnuecTBEHHBIE M KAUYECTBEHHBIE NMPU3HAKU U UX
HOpMa peakiun. CBoicTBa MOAM(BUKAITMOHHON U3MEHUNBOCTH.

HacnenactBennasi, wiM TeHOTUNUYECKas, W3MEHYMBOCTh. KomOuHaTuBHas
U3MEHUYMBOCTh. Meio3 U TMOJIOBOM TMpOIECC — OCHOBA KOMOWHATUBHOMU
U3MEHUYUBOCTU. MyTarmonHas u3aMeH4nBoCTh. Kimaccudukanus Mytamuii: TeHHbIE,
XPOMOCOMHBIE, TeHOMHBIE. YacToTa U NMpUYHHBI MyTaluii. MyTareHHbIe (aKTOPBHI.
3aKOH rOMOJIOTMYECKUX PSAIOB B HacliecTBeHHOM n3mMenunBoctu H. Y. BaBuiosa.

BHesnepHas HaCIeCTBEHHOCTh U U3MEHUHUBOCTb.

I'enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl T€HETUKH
yeJIOBEKa: TeHEeaJlOTMYECKNUM, OJM3HEIOBBIM, IIMTOICHETHYECKHUH, OMOXMMHYECKUH,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE ONPEAEIICHUE TE€HOTHIIA:
[IOJITHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCJIE C MOMOLIBIO
[11P-ananu3a. HacneacTtBeHHble 3a00JieBaHHMS dYeIIOBEKAa: T'€HHBIC OOJIC3HH,
0OJIe3HW C HACTEACTBEHHOM MPEApacioioKEHHOCThIO, XPOMOCOMHBIC OOJIE3HHU.
ComaTtnueckue H TeHepaTuBHble MyTauuu. CTBOJOBbIE KIETKU. [IpuHUUMBI
3I0pOBOT0 00pa3a KU3HH, TUATHOCTUKU, MPOPUITAKTUKH U JICUCHUS TeHETUYECKHIX
0ose3Heil. Menuko-reHeTHYecKoe KOHCYJIbTUpOBaHUE. 3HAUYEHUE MEIUIIMHCKON
TCHETHKHU B MPEJAOTBPAIEHUH U JICUEHUY TCHETHUECKUX 3a00JI€BaHN YEIOBEKa.

JdemoHcTpanuu:

[Toptpetsi: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YUerBepukosn, H. B.
Tumodees-Pecockuii, H. 1. BaBuios.

TaOmunpl W CXEMBL: «MoHOTHOpUAHOE  CKpEIIMBaHWE ¥  €To
[IUTOTEHETUYECKAasE OCHOBa», «3aKOH pAaCIICIUICHUS] U €ro LUTOreHEeTUYecKas
OCHOBa», «3aKOH  YHCTOTHI  Tamer», «JlurubpumHoe  CKpeluBaHHE,
«uTomornyeckue OCHOBBI TUTHOPUTHOTO CKpELUUBAHUAY, «Meitio3»,
«B3auMonencTBue  ajuleNbHBIX TIE€HOB», «l'eHeTMyeckue KapTbl pPaCTEHHU,
KUBOTHBIX WU 4eJIOBEKa», «l'eHeTuka mona», «3aKOHOMEPHOCTH HaCIEIOBaHUS,



CUEINIEHHOr0 ¢ moiom», «KapHOoTWIbl YelnoBEKa W KUBOTHBIX», «Buabl
U3MEHUUBOCTHY», «MoaudukalnronHas W3MeHYUBOCTHY, «HaciemoBanue pesyc-
daktopay, «I'eHeTrka rpymnm KpoBu», «MyTanmoHHasi U3MEHUHUBOCTDY.

O6opynoBanue: MojAeIU-aNIIUKAIMK  «MOHOTHOPUHOE CKpELIMBAHUE,
«Henonnoe nomuHupoBaHue», «JurubpumHoe ckpenmBanue», «llepekpéct
XpOMOCOM», MHKPOCKOIl M MHKporpenapaT «Jpo3zoduna» (Hopma, MyTaluu
(GopMBI KPBUILEB M OKPACKH TeJa), repoapuit «I opox moCeBHOM.

JlabopaTopHble U NpaKTHYECKHE PAdOTHI:

JlabopatopHasi pabota No 5. «V3ydeHue pe3ynbTaToB MOHOTHOPHUIHOTO MU
JUTHOPUIHOTO CKPEIIUBaHUS Y IPO30(HIIbI HAa TOTOBBIX MUKPOTIPETapaTax».

Jlabopatopnast pabora Ne 6. «M3yuenue MoanpUKAIIMOHHON U3MEHUNBOCTH,
MOCTPOCHHUE BaPUALIMOHHOTO PsAZla U BAPUALMOHHON KPUBOW».

JlabopatopHas pabora Ne 7. «AHanu3 MyTanuid y Jpo30¢puiabl Ha TOTOBBIX
MHUKpOIIpEnaparax».

[Ipaktuueckas pabora Ne 2. «CocraBieHHWE M aHAIU3 POJOCIOBHBIX
YEJIOBEKA.

Tema 7. Cesiekniusi opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuysi Kak Hayka U MPOLECC. 3apOKJICHHUE CEJEKIMH U JTOMECTUKALIMS.
Yyenne H. UW. BaBunoBa 0 1eHTpax TMPOUCXOXKACHUS W MHOT000pas3us
KYJIbTYpHBIX pacTeHUH. LIEHTpbl MPOUCXOXKIAEHUS AOMAIIHUX XKUBOTHBIX. CoOpT,
1opoJja, ITaMM.

CoBpeMeHHbIE METOJIbI CeNeKIMU. MacCOBBIM U MHAMBUIYAIbHBINH OTOOPHI B
CEJIEKIIMM PAcTEHUHA M JKUBOTHBIX. OIllEHKAa 3KcTepbepa. bIM3KOpoACTBEHHOE
ckpeniuBanue — HUHOpuauHT. Ywucras nuHug. CKpelMBaHUE YHUCTHIX JIMHUU.
I'eteposuc, wnu rubpunHas cuia. HepojcTBEHHOE CKpelIMBaHue — ayTOPUJIMHT.
Otnanénnas tubpuauzanuss u e€ ycrnexu. VCKyCCTBEHHBIM MyTarene3 u
MOJyYeHUE TOJUIUIONAOB. JIOCTMKEHHS CENEKIMU PACTEHHUM, >KUBOTHBIX U
MHUKPOOPTaHU3MOB.

buotexHonmoruss kak OTpacib NPOU3BOACTBA. ['€HHas WH)KEHEpHs. ITallbl
co3nanusi pexomOmHanTHOM JIHK wu Tpancrenneix opranusmoB. Kierounas
uHxeHepusd. Kietounsle KylnbTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHUE PACTECHUM.
KnonupoBanue BBICOKOIPOAYKTUBHBIX CEJIILCKOXO3SIMCTBEHHBIX OpPraHU3MOB.

Okosoruueckue W dTudeckue  npoosembl. MO —  reHeTruyecku
MOJIU(PUITUPOBAHHBIC OPTAHU3MBI.
JlemoHCTpauuu:

[Toptpers: H. W. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, M. @.
HBaHOB.

Tabmuubr u cxembl: Kapta «lIeHTpBI MPOUCXOXKACHUS W MHOTO00pas3us
KYJbTYPHBIX pacTeHui», «Ilopoasl moMamHuX KUBOTHBIX», «CopTa KyJbTYpPHBIX
pactenmity, «OtnanéHHas rudpuausanus», «Padotel akagemuka M. @. BanoBay,
«Ilomumnounus», «OO0bEKTH OuoTexHonorum», «Kietounsie KyJabTyphl U
KJIOHUpOBaHue», « KoHCTpynpoBaHUE U IEPEHOC TEHOB, XPOMOCOM).

O6opynoBanue: MyJISKH TUIOJIOB M KOPHETIIIONOB TUKHUX (DOPM M KYJIBTYPHBIX
COpPTOB pacTenuii, repbapuii «CenbCKOX035IHCTBEHHBIE PACTCHHUSI.

JlaGopaTopHble 1 NpaKTUYeCKHE PadoThI:

OkcKypcusi«OCHOBHBIE METOJbl U JOCTHUKEHHUS CEJEKIHH PACTEHUH U
KABOTHBIX (Ha CEIICKIHOHHYIO CTaHIIUIO, IJIEMEHHYO bepmy,
COPTOUCTIBITATENILHBIN  y4aCcTOK, B TEIUIMYHOE XO3SHCTBO, JIaOOPATOPHIO
arpOyHUBEPCUTETA WM HAYYHOTO IIEHTPA)».



11 KITACC

Tema 1. DBoTIOLIMOHHAN O0HOJIOTHA.

[Ipennocbulkn BO3HUKHOBEHUS SBOJIIOIMOHHON TEOpUH. OBOIIOLHMOHHAS
Teopust U €€ MecTo B OUOJOruu. BiusiHue 3BOJIIOIMOHHON TEOPUU HA PA3BUTHE
OMOJIOTHHU U APYTHUX HAYK.

CBugerenscTBa 3BOMIONUU. [lal€OHTONOrMYECKHE: TOCIEI0BATENBHOCTh
NOSIBJICHUS BHUJIOB B MaJCOHTOJIOTMYECKOW JIETOMHCH, MEPEXOIHbIE (HOPMBIL.
buoreorpaduyeckue: cxoacTBo U pazanune GpayH u GIop MaTepUKOB U OCTPOBOB.

OMOpHOJIOTMUECKHE: CXOJACTBA M Pa3iuuMsi SMOPHOHOB pAa3HBIX BHUJOB
MO3BOHOYHBIX. (CpaBHUTEIBbHO-aHATOMUYECKHE: TOMOJIOTUYHbBIE, AHAJIOTUYHBIE,
PYIMMEHTApHbIE OpPraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUYECKUE: CXOJCTBO
MEXaHU3MOB HACJEACTBEHHOCTH M OCHOBHBIX METa0OJIMYECKHX MyTeH y BcCex
OpraHU3MOB.

OpomonuonHas Teopuss Y. JlapBuna. IIpeAnochUIKM BO3HUKHOBEHUS
napBuUHU3Ma. JIBWKYIIME CHJIBI SBOJNIONUU BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXXEHUE MPHU OTPAHUYECHHOCTH PECYpPCOB, HEOMPENENIEHHAs W3MEHUYHUBOCT,
O0opb0a 3a CyIecTBOBaHHE, €CTECTBEHHBIN OTOOD).

Cunretuueckas Teopust 3BooIuu (CTD) u €€ OCHOBHBIE TOJIOKEHHUS.

MuxkposBosronus. [lomynsuus kak eAMHUIA BUIA U 3BOJIIOIUU.

JIBrokymue cuiibl ((pakTopbl) 3BOJIONMKA BUAOB B Mpupojae. MyTallmOHHBIN
npoluecc M KOMOWHATHBHAas HU3MEHYMBOCTh. [lOMynslMOHHBIE BOJHBI U Jpeid
reHoB. M30I11st 1 MUTpanusl.

EctecTBeHHblii 0TOOp — HampaBisiomui ¢daktop 3Boionuu. Dopmbl
€CTECTBEHHOTO 0TOOpA.

[Ipucnoco01eHHOCTh OpPraHU3MOB KakK pe3yiabTaT »dBojtonuu. [Ipumepst
IPUCTIOCOOJICHNI Y OpraHu3MoB. ApoMopd03bl U HIU0A AT TAIUH.

Bun wu BumooOpazoBanue. Kpurepuum Buma. OcHOBHbIe  (HOPMBI
BUI000pa30BaHus: reorpaduyeckoe, IKOJIOTHIECKOE.

MakposBonorusi.  DopMbl  IBONIONUU:  (PrieTHYeCKasi, JTUBEPreHTHa,
KOHBEpIreHTHasl, mapasuienbHas. HeoOpaTuMoCTh IBOTIOIUH.

[IpoucxoxieHre OT HeCleUaaIu3upOBAHHBIX MpeakoB. [Iporpeccupyroias
crienuaIn3anvs. ATanTUBHAS paAaLUs.

JleMmoHcTpanuu:

IToptpetsl: K. Jlunneit, K. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. Bbap, D. I'ekkens, @. Mroiep, A. H. CeBepiios.

Tabmuubr u cxemsl: «Pa3BuTHE OpraHnyecKoro Mupa Ha 3emiiey, «3apoIbIIH
MO3BOHOYHBIX  JKUBOTHBIX»,  «Apxeonrepukc», «®Dopmbl  OOprOBI 32
cymectBoBanue», «EctecTBeHHbIlt 0TOOPY», «MHOr0oOOpa3ue COPTOB pacTeHUI»,
«Mmnoroo6pasue opoJ JKUBOTHBIX), «ITormynsiumm», «MyTanunonHas
U3MEHYHMBOCTHY, «Apomopdosb», «Mmuoamantaruuy, «OOmas aereHepamusy,
«/IBmxymme cunel 3Bosrouun», «Kapra-cxema wmapmpyra mnyremectBus Y.
Hapsunay, «boppba 3a cymectBoBanue», «IIpucrnocobIeHHOCTh OPraHu3MOBY,
«I"eorpaduueckoe BU1000pa30BaHNEe», « IKOJIOTHIECKOE BUIO00PA30BAHUEY.

OO6opynoBaHue: KOJUICKIIUS HACEKOMBIX C Pa3IMYHBIMUA TUIIAMH OKPACKH,
Ha0op TIOAOB U ceMsiH, KoJutekiusi «[IpuMepsl 3alUTHBIX MPUCTIOCOOTICHUN Y
KUBOTHBIX», MOJeNIb «OCHOBHBIC HAIPABICHUS JBOJIIOIHUNY, 00BbEMHAS MOJENb
«CTpoeHue roJIoBHOTO MO3ra O3BOHOUYHBIX).

buoreorpaduueckas kapra wmupa, Kowieknus «Dopmbl CcoxpaHHOCTH
HMCKOMAEMbIX JKMBOTHBIX M pacTeHui», wmoaenb anmukanus «llepekpéct
XPOMOCOMY, BIIaXHbIe Tpenapathl «PazBuTtue Hacekomoroy, «Pazpurtue JAsrymkm,
Mukpormpenapar «Jlpo3odpuna» (Hopma, MyTtaruu (GOpPMBI KPBUIBEB M OKPACKU
Tena).



JlabopaTopHble U NpakTHYECKHE PAdOTHI:

Jlabopatopnasi padora Ne 1. «CpaBHeHue BHUAOB MO MOP(OIOTHUECKOMY
KPUTEPHUIOY.

JlabopatopHasi pabota Ne 2. «Onucanue npucrnocoOJEHHOCTH OpraHu3Ma U
€€ OTHOCUTEIBHOTO XapaKkTepay.

Tema 2. Bo3HMKHOBeHHE M pa3BUTHE *KU3HU Ha 3emuie.

JloHay4HbIE TPEACTABICHUS O 3apPOXKICHHM KW3HU. HaydHble THIOTE3bI
BO3HUKHOBEHHUSI JKM3HM Ha 3emiie: a0uoreHe3 W maHcnepMmus. XHUMHUYecKas
ABOMIONMSA. AOHOTEHHBIM CHUHTE3 OpPraHMYECKUX BEIIECTB M3 HEOPTaHMYECKHX.
DKCIEpUMEHTANIBHOE MOATBEPKIACHNE XUMUYECKON IBONMOINN. HavanbHbIe Tanbl
ouosiorndyeckor 3pomoruu. ['mnoreza PHK-mupa. ®opmupoBanue MmeMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHHUE MPOTOKJIETKH. lIepBble KIETKM W HX 3SBOJIOIUSL.
®opMHUPOBAHUE OCHOBHBIX T'PYIIT AKUBBIX OPTraHU3MOB.

PazButHe xu3Hu Ha 3emiie mo spam W nepuojaM. Karapxei. Apxeiickas u
poTepo3oiicKast 9pbl. Ilaneosolckas spa U e IEPUOJBL: KeM6pHﬁCKHﬁ,
OPIOBHKCKHI1, CUILypPUNCKUH, ICBOHCKU, KAMECHHOYTOJIbHBIN, IEPMCKHIL.

Me3o3oiickast 9pa u €€ Meprobl: TPUACOBBIN, FOPCKUHI, METIOBOM.

KaiiHo3olickass 23pa W €€ Tmepuoipl: MANEOTC€HOBBIN, HEOTE€HOBBIN,
AHTPONOT€HOBBIN.

XapakTepucTUKa KJIMMaTa U IeoJOorHnYecKux mporeccoB. OCHOBHBIE ATallbl
ABOJIIOIIMU PACTUTEIBHOTO M KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHUH u
AKUBOTHBIX. [losiBNIEHHE, paclBET U BBIMUPAHUE TPYIIN )KUBBIX OPraHU3MOB.

CucreMa OpraHMYEeCKOTO MHpa KaK OTpaKkeHHE 3BoMOUUMUA. (OCHOBHBIE
CUCTEMAaTUYECKHUE IPYIIbl OPraHU3MOB.

DBOJIIOIMA YeJIOBeKa. AHTPOIIOJIOTUs KaK Hayka. PazBuTue npeacraBieHuil o
MPOUCXOKIECHUHU YelloBeKa. MeTroabl u3ydyeHus aHTponoreHesa. CxolcTBa U
pa3IMyusl 4eJIOBEKA U KUBOTHBIX. CHCTEMAaTUYECKOE MOJ0KEHUE YEIOBEKA.

JBroxky1ue CHJIbI (paxTopsr) AHTPOIIOTEHE3a. Hacnencreennas
U3MEHUMBOCTh M  €CTECTBEHHBIM o0TOOp. OOImecTBeHHbIH 00pa3 KHU3HH,
U3TOTOBJIEHUE OPYJIUN TPYAa, MBIIIJIEHUE, PEYb.

OcCHOBHBIE CTaIMM ¥ BETBU 3BOJIIOLUU YEJIOBEKA: aBCTPATIONUTEKH, YeloBeK
yMenbld, Yenoek npsaMoxoasmui, YermoBek HeaHIEPTAIbCKUM, YenoBek
pasymHbIii. Haxoaku uCKOMaeMbIX OCTaTKOB, BpEeMsl CYIIECTBOBaHHS, 00JacTh
pacnpocTpaHeHus, 00BEM TOJOBHOTO MO3Ta, 00pa3 KU3HH, OPYIHSL.

YenoBeueckue packl. OCHOBHBIE  OOJBIIME  pachl:  €BPONEOUTHAS
(eBpasmiickasl),  HErpo-aBCTpajoOWaHas  (PKBATOpHAIbHAS),  MOHTOJIOMIHAS
(a3uarcko-aMepukaHckasi).  UYepTel  MPUCTIOCOOJEHHOCTH  TPEACTaBUTENCH
YEeJIOBEYECKUX pac K YCJIOBHUSAM CYIIECTBOBaHMS. EIMHCTBO 4YEIOBEUYECKUX pac.
Kputuka pacusma.

JdemoHcTpanuu:

[Toptpetsi: ®. Pemu, JI. Ilactep, A. . Onapun, C. Munnep, I'. FOpu, Y.
JlapBuH.

Tabmuiel U cxembl: «Bo3nukHOoBeHne ConaHeuHOH cHucTeMbl», «Pa3Buthe
opraHuueckoro wmwupa», «PacturenbHas KieTka», <« KHUBOTHasi  KJETKay,
«lIpokapuoTnueckast kinetka», «COBpEeMEHHasi CUCTEMa OPraHUYECKOTO MUpPay,
«CpaBHEHHE aHATOMHUYECKHX YEPT CTPOCHHUS 4YEJIOBEKAa M YEJIIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE MECTa NAaJCOHTOJIOTMYECKMX  HAXOJOK  IPEAKOB
COBPEMEHHOI0 4eJIOBeKa», «JlpeBHenmme moan», «llpesHue momn», «llepsbie
COBPEMEHHBIE JIIOIN», «HeToBeUeCKue pachh».

O6opynoBanme:  mymsiku — «lIpoucxoxnmenue  yenoBeka»  (OFOCTBI
aBCTPAJIONUTEKA, MHUTEKAHTPOIA, HEaHJEpTalblla, KPOMAHbOHIIA), CJIENKH WU
M300paKEeHMsI KaMEHHBIX OPYIWN TEpPBOOBITHOTO YeNOBEeKa (KaMHHU-YOIIIEPHI,



pyomia, ckpebsia), TEOXpOHOJOTMYecKas Taliuia, KOUIeKuus «DopMel
COXPAaHHOCTH MCKOIAEMbIX )KUBOTHBIX M PACTCHUIN».

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

[Ipaktuueckas padota Ne 1. «M3yueHue nckomaemMbix OCTaTKOB pacTEHUU U
KUBOTHBIX B KOJJIEKIIUSX).

DKCKypcHsi «IBOJIOLUS OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HayYHBIN WJIM KpaeBeTUECKUN My3ei).

Tema 3. Opranu3msl U OKpY Kam0LIas cpeaa.

DKoJorus Kak Hayka. 3ajayd U pa3feibl IKOJOTUA. MeToabl SKOIOTHYECKUX
UCCIIENOBAHUN. DKOJIOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHus OpPraHU3MOB: BOJAHAs, HA3eMHO-BO3AYIIHAs, MMOYBEHHAas,
BHYTPUOPTaHU3MEHHASI.

Oxonoruueckue (daktopel. Krnaccuduxanus sxonoruueckux (aKkToOpoB:
abnoTtuueckre, OWOTHYECKME W aHTPOINOreHHbIC. JleHcTBHE HSKOJIOTMYECKHX
(GaKkTOpOB Ha OPTaHU3MBI.

AbGuotnueckue (hakTOphl: CBET, TEMIIEpaTypa, BIaKHOCTb. DOTONEpHOaU3M.
[IpucnocoGneHuss OpraHU3MOB K  JICUCTBUIO  a0MOTHUYECKMX  (DaKTOpOB.
buonornueckne puTMmsl.

buornueckue (bakTopBhl. Bunet OMOTHUYECKUX B3aUMOJICCTBUM:
KOHKYPEHIUS, XUITHUYECTBO, CUMOMO03 U ero (opmel. [lapasutusm, kooreparus,
MyTyajJu3M, KOMMEHCAJIM3M (KBapTHUPAHCTBO, HaXJICOHUYECTBO). AMEHCAIU3M,
HEUTpaiu3M. 3HaueHHe OWMOTHYECKUX B3aUMOJEHCTBUM I CYIIECTBOBAHUS
OpraHU3MOB B IPUPOJIHBIX COOOIIECTBAX.

DOKOJIOTUYECKHE XAPAKTEPUCTUKU Tnonysanuu. (OCHOBHBIE IOKa3aTeNH
MOMYJISIMA:  YHCIICHHOCTh, IUIOTHOCTB, POXKIAEMOCTb, CMEPTHOCTH, MPHUPOCT,
murpanus. J[uHaMuka YuCI€HHOCTU MOMYJISIUU U €€ PEryJIALIUS.

JlemoHcTpanuu:

[Toptpetsi: A. I'ymbGonsar, K. ®@. Pynbe, O. 'ekkensb.

Tabmuubr u cxemsl: kapta «l[Ipupogusie 30861 3emuny, «Cpeasl oOUTaHUS
opranu3sMoBy», «®Doronepuoguzm», «llomymsuun», «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTHU MOMYJSUK HHDY30puu-TyPenbkny, «[lumesrie menm.

JlaGopaTopHble 1 NpaKkTHYeCKHe padoThI:

Jlabopatopnast pabota Ne 3. «Mopdonoruyeckne 0COOEHHOCTH PaCTEHUN M3
Pa3HBIX MECT OOUTAHUS.

JlabopatopHast pabota Ne 4. «BnusiHre cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIEyCay.

[Tpaktuueckas padota Ne 2. «[Togacuér MIOTHOCTH MOMYJISAINA PA3HBIX BUIOB
pacTEHUI.

Tema 4. CooOmecTBa ¥ IK0JI0rHYeCKHEe CUCTEMBI.

CooOmiecTBo opraHu3MoB — OuorneHo3. CTpyKTypsl OHMOIEHO3a: BHIOBas,
MPOCTPAHCTBEHHAs, Tpoduueckass (mumeBas). Buabl-momuHanTtel. CBsi3u B
ouoneHo3e.

Okosornuueckue cuctemMbl (d9kocuctembl). [loHatue 00 »3KocucTeMe U
ouoreorieHo3e. @DYHKIIMOHAIBHBIE KOMIIOHEHTHI JKOCUCTEMBI: TIPOYIICHTHI,
KOHCYMEHTBI, pelylleHTbl. KpyroBOpOT BEIIECTB U MOTOK SHEPTUU B IKOCUCTEME.
Tpoduueckne (muieBbie) YpPOBHU OKOCHUCTEMBI. [lumieBble 1emM U CETH.
OcHOBHbBIE TIOKAa3aTENU SKOCUCTEMBI: Ouomacca, MPOAYKIHS. DKOJIOTHYECKHE
NUPAMUJIBL:  TPOAYKIMH, YHCIEHHOCTH, Ouomacchl. CBOMCTBA HKOCHCTEM:
YCTOMYMUBOCTb, CAMOPETYJISALMS, pa3BuTue. CyKLeccHs.

[IpupoaHbIe 3KOCUCTEMBI. DKOCUCTEMBI 03€P U PEK. DKOCUCTEMA XBOWHOTO
WJIM IIUPOKOJIMCTBEHHOTO JIeca.

AHTPONIOTEHHBIE ~ JKOCUCTEMBI.  ATPOIKOCHCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X03sMCTBEHHOE 3HAYCHHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.



buopasznooOpa3zue kak ¢akrop ycroHuuBocTH 3KocucTeM. CoxpaHeHue
OMOJIOTUYECKOTO pa3HO0Opasus Ha 3eMIie.

VYuenue B. U. Bepuaackoro o 6mocdepe. I'panHuiipl, coctaB u CTpyKTypa
ouocdepnr. JKupoe BemiectBO U ero ¢yHkuuu. OcobeHHocTH Ouocdepbl Kak
rJ100aNbHOM JKOCUCTEMBI. J[MHaMHuYeckoe paBHOBecMe M oOpaTHasi CBSI3b B
ouocdepe.

KpyroBopoTb! BelecTB U OMOT€OXUMHUYECKUE ITUKIIBI 3JIEMEHTOB (yTiepo/a,
a30Ta). 30HAIBHOCTh Ouocdepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuecTBO B Orochepe 3emiin. AHTPONIOTEHHbIE U3MEHEHUS B Onocdepe.
['o6asibHbIE HKOIOTHYECKUE TTPOOTIEMBI.

CocymiecTBoBaHuE PUPOIBI u YeJIOBEYECTRA. Coxpanenue
O0ropazHo00pa3us Kak OCHOBA YCTOMYMBOCTH Ouocdeprl. OCHOBA paliMOHAILHOTO
yIOpaBJICHUs] TPUPOJIHBIMU pecypcaMu U UX HCHOJb30BaHue. JlocTikeHus
OMOJIOTHUU U OXpaHa MPUPOJIbI.

JdemoHcTpanuu:

[Toptpetsi: A. Ix. Tencnu, B. H. Cykaués, B. 1. BepHaackuii.

Tabmuubr u cxemsl: «llumeBbie 1enu», «bUOIEHO3: COCTAaB U CTPYKTypay,
«IIpuponnsie cooOmiecTBay, «llenmu nuTanus», «IKoJIOrHUECKas MUpPaAMUIA,
«buocdepa u yenoBek», «IKOCUCTEMA TUPOKOIUCTBEHHOTO JIecay, « IKOCUCTEMA
XBoitHOro  jeca», «buoneHo3 Bomoéma», «ArpoieHos», «llpumepHsbie
AHTPOIIOTCHHbIC  BO3ACHCTBUSA Ha TOPUPOAY», «BaxHellue HMCTOYHUKU
3arpsi3HEHHS BO3/lyXa W TPYHTOBBIX BOJ», «[louBa — BakHeHIasi cOCTaBIIAIONIAs
ounocdepry», «DakTopsl nerpananuu nouBy, «llapHukoBbiit apdex», «DakTopbl
PaAMOAaKTUBHOTO 3arpsizHeHust Oumocdepb», «OO0mas cTpykTtypa Ouochepb»,
«Pacnipoctpanenue xuzHu B Ouocdepe», «O30HOBBI dKpaH OuochepsD,
«KpyroBopot yriepoaa B buochepe», «KpyroBopor azora B mpupoje.

O6opynoBanue: MoJeb-anruukaius « Tunudneie OMOIEHO3bIy, TepOapuit
«PacrturenbHbIe cOO0IIECTBA», KOIUICKIINU «broneHo3y», «Bpeaurenu BaKHEUIIINX
CEJIbCKOXO3SIMCTBEHHBIX KYJIBTYp», FrepOoapru U KOJUIEKIIUU PACTCHUN U
KUBOTHBIX, IPUHAITICKAIINE K Pa3HBIM SKOJIOTUYECKUM TPYIIIIaM OJTHOTO BUJIA,
Kpacnas xkaura Poccuiickoit denepariu, n3o0paxeHus: OXpaHsieMbIX BHIOB
pPacTEHUN U )KUBOTHBIX.

INTAHUPYEMBIE  PE3VJIBTATBI OCBOEHHWA  TIPOITPAMMLBI 110
BMOJIOTUN HA  BA30OBOM  YPOBHE CPEJHEI'O  OBIIEI'O
OBPA30OBAHIA

Cornacho ®I'OC COO, ycraHaBmuBalTCS TpeOOBaHUSA K pe3yJbTaTam
OCBOCHHSI  OOyYarONUMHUCA TMPOTPpaMM  CpeaHero  oO0miero  oOpa3oBaHUS:
JIMYHOCTHBIM, METAIIPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType AMYHOCTHBIX pe3yJbTaTOB OCBOEHHUs mpeamera «buonorus»
BBIJICTICHBI CIIEIYIONINE COCTABIIAIONIUE: OCO3HAHKWE OOYYAIOIIMMUCS POCCUUCKOM
rpaXIaHCKON MIEHTUYHOCTH — FOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSATEIbHOCTH
U CaMOOIPEACIICHUIO, HaIW4Yie MOTHUBAlMM K OOy4YeHWI0O  OHMOJIOTHH,
[IEJICHATIPABIICHHOE PAa3BUTHE BHYTPEHHHX YOEXKICHWN JMYHOCTH HA OCHOBE
KIIFOUEBBIX I[EHHOCTEW W WCTOPUYECKUX TPATUIIUNA Pa3BUTHS OMOJIOTHYECKOTO
3HaHMS, TOTOBHOCTh M CIOCOOHOCTHh OOYYaIOIIMUXCSl PYKOBOJCTBOBATHCA B CBOEH
JEATEIbHOCTH 1I€HHOCTHO-CMBICIIOBBIMA  YCTAHOBKAMH, MPUCYIIUMU CHUCTEME



OMOJIOTHYECKOTO0  00pa30BaHMs, HaJIMYME HSKOJIOTMYECKOTO0  IMPaBOCO3HAHUSA,
CITIOCOOHOCTH CTaBUTD LIEJIU U CTPOUTD KU3HEHHBIC TIJIaHBI.

JIMYHOCTHBIE PE3yIbTAaThl OCBOEHUS NpeaMeTa «bHUoorus» JOCTUraloTCA B
€MHCTBE YYEOHOM M BOCHHUTATEIBLHON JESATEIBHOCTH B COOTBETCTBHHM C
TPAIULIMOHHBIMH POCCUMCKUMU COIMOKYJIbTYPHBIMU, ICTOPUYECKUMH U JyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSIMH, MPHUHSATHIMH B OOIIECTBE IpaBUJIaMH U HOpPMaMH
MOBEJICHUSI W CIOCOOCTBYIOT IIpoIleccaM CaMOIIO3HAHUS, CAaMOBOCIUTAaHMUS U
CaMOpAa3BUTHS, PA3BUTUSI BHYTPEHHEW TO3UIMU JIMYHOCTH, IAaTPUOTHU3MA,
YBOKEHHUS K 3aKOHY M MPABOMOPSAKY, YEJIOBEKY TPYJla U CTaplieMy MOKOJICHUIO,
B3aMMHOTI'0 YBa)KCHHS, OCEPEKHOTO OTHOIIECHHUS K KYJbTYPHOMY HACJICAUI0 U
TpaaulMsIM MHOTOHAIIMOHAJIBHOTO Hapojaa Poccuiickoin ®enepaiuu, Tpupojac u
OKpYXarouien cpee.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHMS YyueOHoro mpenmera «buomorus»
JIOJKHBI OTpaXkaTh TOTOBHOCTh M CIIOCOOHOCTH O0YYAIOIINXCS PYKOBOACTBOBATHCS
c(hOpMUPOBAHHON BHYTPEHHEW TMO3UIUENH JMYHOCTH, CHUCTEMOM IEHHOCTHBIX
OpUEHTAllUM, TO3UTUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIIHMX
TPAJAUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIMPEHUE KU3ZHEHHOTO
ONbITA U OMbITA JEATEIBHOCTH B IMPOIECCE PEAIM3alUd OCHOBHBIX HAMPABIICHUI
BOCIIUTATEIBHOW IESITEIHHOCTH, B TOM YHCIIE B YACTH:

1)rpamaancKoro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTD IPAKIAHCKON MO3UIIMK 00YYaIOIIETOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTBA;

OCO3HaHME CBOMX KOHCTUTYIIMOHHBIX IIpaB U OOS3aHHOCTEH, YBa)KCHHE
3aKOHa U MPaBOIOPSAIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM MJEATEIBHOCTH TMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIIEHWN y4eOHBIX M TMO3HABATENIbHBIX 3a7a4, BHITIOJHCHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENSITh COOCTBEHHYIO TIO3UIIMIO 10 OTHOIIEHUI0 K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBICHITH €€;

YMEHHUE YUYUTHIBATh B CBOMX JICUCTBHUSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBHS JIIOJICH C Pa3HBIMHU YOCSKICHHUSIMU, KYyJIbTYPHBIMUA IIEHHOCTSIMU U
COLIMAJIbHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOILIECCE COBMECTHOIO BBIMOJIHEHHUS
y4eOHBbIX, TIO3HABATEIbHBIX M HCCJIEAOBATEIbCKUX 3a7ad, YBaXKHUTEIBHOTO
OTHOIIEHUSI K MHEHUIO OIMOHEHTOB MpU OOCYXKJACHUH CIIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO COCPIKAHUS;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOM JNEATENBHOCTH;

2) NaTPUOTUYECKOTO BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TrpakIaHCKOH UECHTUYHOCTH,
MaTpuoTU3Ma, YBaXKEHUS K CBOEMY HAapOAy, UYBCTBA OTBETCTBEHHOCTH IEPE]
Ponuuou, ropmoctu 3a cBOM KpaW, CBOXO PomauHy, CBOM S3BIK M KYJIBTYDY,
MPOIIIOE U HACTOSAIEE MHOTOHAIIMOHATILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIIEHHE K MPUPOJAHOMY HACJIEIUI0 U MTaMATHUKAM MPUPOJIbI,
NOCTUXKEHUAM Poccuu B HayKe, UICKYCCTBE, CIIOPTE, TEXHOJIOTHUAX, TPY/IE;

CIIOCOOHOCTh OIIEHHUBATh BKJIAJ POCCHUUCKMX YUYEHBIX B CTAHOBJICHUE U
pa3BUTHE OWOJOTWMW, TOHUMAHUS 3HAYCHHS OWOJOTMM B TO3HAHUU 3aKOHOB
MIPUPOIBI, B )KU3HH YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

uaeiHas yOeKIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO u 3ammute (OTedecTsa,
OTBETCTBEHHOCTb 3a €0 Cyab0y;

3) 1yXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS:

OCO3HAHUE IyXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUIECKOTO TTOBEACHUS;



CIIOCOOHOCTh OIIEHMBATh CHUTYallMI0 W TMPUHUMATh OCO3HAHHBIE pELICHUS,
OPUEHTUPYACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHME JINYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OYyAYIIEro;

OTBETCTBEHHOE OTHOILLIEHUE K CBOUM POAUTENSIM, CO3/IaHUIO0 CEMbU HAa OCHOBE
OCO3HAHHOTO TMPUHATHS LIEHHOCTEH CEMEWHOW JKU3HHM B COOTBETCTBHH C
TpaauuusaMu HaposioB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKJIIOYAs ICTETHKY ObITa, Hay4HOrO W
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHUH;

MOHUMAHHE YMOIIMOHAIBHOTO BO3/ICHCTBHUS )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHUIO B Pa3HbIX BHJAX HCKYCCTBA, CTPEMIICHUE
IPOSIBIISATh KAYECTBA TBOPUYECKOU JINYHOCTH;

5) ¢puznyeckoro BocnUTAHUS, (POPMHPOBAHUS KYJIbTYPbl 310POBbS H
3MOLMOHAJIBLHOIO 0JIaronoJIyuns:

NOHUMaHUE W peaju3alus 370pOBOTO0 M Oe3omacHOro oOpasa KHU3HU
(3mopoBOE  TUTaHUE, COOJIIOJICHHE TUTMEHWYECKUX TMPaBUIl U HOPM,
COQIaHCUPOBAHHBIN PEXUM 3aHATHUH U OTAbIXa, peryisipHas ¢dusndeckas
aKTUBHOCTH), OEpPENKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
coOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3/10POBBIO;

NOHUMAHHE LEHHOCTH MPaBUJ HWHJIUBUAYAIIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOTro MOBEICHUS B CUTYaIIUSX, YTPOXKAIOIINUX 3/IOPOBBIO U KU3HU JIIOJICH;

OCO3HAHMWE TOCIEACTBUN U HENMPUATHS BPEAHBIX MPUBBIYEK (YHOTPEOICHUS
AJIKOTOJIs1, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCTIMTAHMS:

TOTOBHOCTB K TPYAy, OCO3HAHHE LIECHHOCTU MaCTePCTBa, TPYIOI00HE;

TOTOBHOCTh K AKTHUBHOMN JAESATEIbHOCTH TEXHOJIOTMYECKOM M COLMAIbHOMN
HAIPaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATDH, TJIAHUPOBATH U CAMOCTOSITEIILHO
BBITIOJTHSITh TaKyI0 AESATEIbHOCTD;

UHTEPEC K pa3InyHbIM cepaM NnpodhecCHOHANBHON AEATEIHHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIA BBHIOOP Oynaymiel mnpodeccurt U peaTn30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TUIAHbL;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHUI0O M CaMOOOpPA30BAHHMIO Ha
MPOTSHKEHUU BCEU KU3HU,

7) 3K0JI0THYeCKOr0 BOCIIUTAHUS:

AKOJIOTUYECKU 1eTIeCO00pa3HOe OTHOIICHHE K MPHUPOJE KaK HCTOYHUKY
KU3HU Ha 3eMJIe, OCHOBE €€ CYIlIECTBOBAHUSI;

MOBBIIICHUE YPOBHS JKOJOTUYECKOW KyJNbTYphl: TMPUOOpPETEHUE OIbITa
IJAHUPOBAHMSI TIOCTYNIKOB M OLEHKA WX BO3MOXHBIX TMOCIEICTBUI Jid
OKPYXaroUIEH Cpeibl;

OCO3HaHHWE TI00aTBFHOTO XapaKTepa HKOJOTHYECKUX MpOOJIeM U TMyTel ux
peuieHus;

CIIOCOOHOCTh HWCIIOJIb30BaTh MPUOOpETaeMble TPU U3YyYEHUU OUOJIOTHH
3HAHUST W YMEHHUS TMPU PEHICHUH TPoOJIeM, CBS3aHHBIX C PalMOHAIHHBIM
MPUPOJONIONIL30BaHNEM  (COOMIOZICHUE  TpaBUJ  TOBEACHUS B MPUPOJE,
HalpaBJICHHBIX HA COXPAaHEHHUE pABHOBECHUS B SKOCHCTEMAax, OXpPaHy BHJIOB,
AKOCHCTEM, OHOChEphI);

AKTUBHOE  HEMPHUITUE JEWCTBHM, NPUHOCAIIMX BpEd OKPYX aroUeu
MPUPOTHON Cpefie, YMEHUE MPOTHO3WPOBATh HEOJIATOMPUSITHBIE SKOJOTUUYECKUE
MOCJIEACTBUS NPENPUHUMAEMBIX IEUCTBUNA U MPEIOTBPAILATh UX;

HaJIMYue Pa3BUTOr0 3KOJIOTMYECKOTO MBIIIIEHUS, SKOJOTHUYECKON KYJIbTYPHI,
OmbITa NEATEeIbHOCTH AKOJIOTHYECKOHN HaIpaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCA MMM B II03HABATEJIBHOW, KOMMYHUKATUBHOM M COLMAIIBHOU



MPAKTHKE, TOTOBHOCTU K YYaCTHIO B MPAKTUYECKON JESITETLHOCTH IKOJOTUIECKON
HaTpaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH M OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOTO Ha JTUAJIOTE
KYJIBTYpP, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIMKYJIBTYPHOM MHUPE;

COBEpIIICHCTBOBAHNE SI3BIKOBOM WM YHTATEIBCKOW KYJIBTYphl KaK CpEICTBa
B3aMMOJICHCTBHS MY JIFOJBMH U TTO3HAHUS MHPA,;

NOHUMaHWEe crenupuKn OWONOTHH Kak HayKH, OCO3HaHHS e€ poilu B
(GopMUPOBaHNN PAIMOHATHHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IIEITOCTHOTO
NPEJCTABICHUS 00 OKPYXalolleM MHUpPE KaK O €IWHCTBE IMPHUPOJBI, YeIOBEKa U
oOmiecTBa, B TMO3HAHUM MPHUPOJHBIX 3aKOHOMEPHOCTEH M pEHICHHH TpoOiieM
COXpaHEHUs IPUPOJHOTO PABHOBECHS,;

yOeXKIEHHOCTh B 3HAYMMOCTU OHMOJOTHUU JJII COBPEMEHHOW IHBHIIA3AIUU:
oOecrieueHrss HOBOTO YPOBHS Pa3BUTHsI MEIUIIMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CIOCOOHBIX pElIaTh PECypCHble  MPOOJEMbl  pa3BUTHUS
YeJI0BEUECTBA, MOMCKA MyTEeH BBHIXO/A U3 II100AJBHBIX YKOJIOTHYECKUX MPOOJieM U
ofOecrieueHuss  mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PalMOHAIBHOMY
UCIIOJIb30BAHUIO TPUPOJIHBIX PECYpcOB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HH,

3aMHTEPECOBAHHOCTh B TIOJYYEHHH OHOJOTUYECKUX 3HAHUN B IEJSIX
MOBBIIICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAYYHOM TPAMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIBHOW TPaMOTHOCTHU oOydarouuxcs, GopmMupyeMoi
IpU U3y4E€HUU OUOJIOTHH;

MOHUMAaHUE CYIIHOCTA METOJIOB MO3HAHMS, HUCIIOIb3YEMBIX B €CTECTBEHHBIX
HayKaxX, CIOCOOHOCTH HCIIOJIb30BaTh TMOJydyaeMble 3HAHUS [JIs aHaliu3a |
OOBSCHEHHUSI SIBIICHUN OKPYXAIOIIEr0 MUPA W MPOUCXOANINX B HEM H3MEHEHUH,
yMEHHUE JieJlaTh OOOCHOBAHHBIC 3aKJIIOUCHHMS Ha OCHOBE HAy4HbIX (DAKTOB H
UMEIOIIUXCS JAHHBIX C IIEJIbI0 TIOyUYEeHUS TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJB30BaTh OMOJIOTMUECKUE 3HAHUS IS
perieHus MpoOJIeM B peabHbIX KU3HEHHBIX CUTYAIIUSX;

OCO3HAaHHWE IIEHHOCTH HAYYHOM [EeATEeTbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MIPOEKTHYIO M UCCIIEIOBATEIBCKYIO JAESTEIbHOCTh MHIUBUIYAIBHO U B TPYIIIIE;

TOTOBHOCTh UM  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHHI0, K AKTUBHOMY TIOJYyYE€HUIO HOBBIX 3HAHWA TO OHOJOTUM B
COOTBETCTBHH C KU3HECHHBIMH IMOTPEOHOCTSIMHU.

METANPEAMETHBIE PE3YJIBTATHI

MeranpeaMmeTHble pe3ybTaThl OCBOCHHs ydyeOHOro mnpeamera «buonmorus»
BKJIIOYAIOT: 3HA4YMMble i1  (OPMHUPOBAHUS MHUPOBO33PEHUSI O0YyYaIOIIUXCSA
MEXAUCIUIUIMHAPHBIE (MEXIPEIMETHBIE) OOIEHAYYHbIE MOHATHUS, OTpPaXKaloIlne
[EJIOCTHOCTh HAyYHOM KapTHHBI MHUpa M CHEeUU(PUKY METOJOB MO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPrus, SIBJICHHUE, MPOLECC,
CUCTEMa, Hay4yHbIH (haKT, MPUHLHUII, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpuS,
UccleloBaHue,  HaONIOJIeHHe, HM3MEpPEHHE, OKCIEPUMEHT U JPYrux),
yHUBEpCalbHble Yy4eOHble JIecTBUS (MIO3HABATENbHbIE, KOMMYHUKATHUBHBIE,

peryJISTUBHBIC), obecrnieynBaroIme dbopmupoBaHue (yHKITMOHATLHOMN
ITPaMOTHOCTH ¥  COIMAIbHOW KOMIIETEHIIMH OOYyYalolUuXCs, CIIOCOOHOCTH
00yJaromuxcst UCIIOJIb30BAaTh OCBOCHHBIC MEXIMCIUTUTMHAPHBIE,

MHPOBO33PCHYCCKHUC  3HAHMA )41 YHUBCPCAIbHBIC y‘IC6HBIC I[ﬁﬁCTBHfI B
II03HABATEILHOU U COHH&HBHOﬁ ITPAKTHKE.



MeranpeaMeTHbIe PE3yJIbTaThl OCBOCHHUS MPOrPaMMbl CPEAHEr0 OOLIETO
00pa3oBaHUsl IOJKHBI OTPaXkKaTh:

OBaanenue YHHMBepPCAJIbLHbIMH y4eOHBIMU NM03HABATEJIbLHbIMH
JAeUCTBUAMU:

1)0a30Bble JIOrHYeCcKHeE A1eHCTBUSA:

CaMOCTOSATENbHO  (OPMYJIHPOBATh W aAKTyalU3UpoBaTh  MIpoliemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh TMPU OCBOCHUM 3HAHMM MPUEMBI JIOTUYECKOTO MBILIIICHUS
(ananu3a, cuHTe3a, CpaBHEHMS, KiiacCu(UKAIIUK, 000OIIEHHUS), PACKPBIBATh CMBICII
OMOJIOTUYECKUX MOHATUM (BBIACIATh UX XapaKTEpHbIC MPU3HAKH, YCTAHABIMBATH
CBSI3U C JIPYTUMH MOHSATUAMH );

OMpeNeNsaTh LEeNu JeATeNbHOCTH, 3aJlaBas MapaMeTpbl M KPUTEPUH HUX
JOCTHXKEHUSI, COOTHOCUTD PE3YJIbTATHI ACATEIBHOCTU C TTOCTABICHHBIMU LIETISIMU;

UCIIOJIb30BaTh OMOJOTUYECKUE MOHATUSA JUIsl OOBsICHEHUS (DAKTOB U SIBJICHUMN
KUBOU TIPUPOJIBI;

CTPOUTH JIOTMUECKHE paCCyXJeHUA (MHAYKTUBHBIC, JEIyKTUBHbBIC, 10
aHAJIOTUU), BBISBJISATH 3aKOHOMEPHOCTH U MPOTHBOPEYHUS B paccMaTPUBAEMBIX
SABJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHUS;

IPUMEHSTh CXEMHO-MO/ICJIbHbIE cpenctBa  JUIsl  TPEACTaBIICHUS
CYILIECTBEHHBIX CBSI3€H M OTHOIICHUN B U3y4ae€MbIX OMOJIOTMUECKHX OOBEKTaxX, a
TAaKK€  MPOTUBOPEYMH  PaA3HOTO  pOJA,  BBISBICHHBIX B Pa3JIMYHBIX
UH(OPMAITMOHHBIX UCTOYHUKAX;

pa3zpabaThiBaTh IJIaH PEIICHHS] MPOOJIEMbl C Y4€TOM aHAllU3a WMEIOIINXCS
MaTepHAIbHBIX U HEMAaTEpUATLHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B ICSITEIIbBHOCTh, OLICHUBATH COOTBETCTBUE PE3YyJIHTATOB
IEJIsIM, OLICHUBATh PUCKH TOCIIEACTBUMN ACATEIBHOCTH;

KOOPJIMHUPOBaTh W  BBHINOJHATH pabOTy B  YCJIOBHUSX  PEaTbHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIILJICHUE TIPHU PEIICHUH KU3HEHHBIX MTPOOJIEM.

2)0a30Bble HCCIEI0BATEIbCKHE AeliCTBUSA:

BJIa/ICTh HABBIKAMH YUEOHO-UCCIE0BATEIbCKON M MTPOESKTHOM JIESITEIbHOCTH,
HaBBIKAMM  pa3pelieHus MpooOJieM, CHOCOOHOCThIO M  TOTOBHOCTBIO K
CaMOCTOSTEIILHOMY TIOUCKY METOJIOB PEUIECHUs MTPAKTUYECKUX 3a]1a4, MPUMEHEHHIO
Pa3TUYHBIX METOJIOB MTO3HAHUS;

UCIIOJIb30BaTh PA3IMYHBIC BHUBI JCSITEILHOCTH IO TMOJIYYEHHUIO HOBOTO
3HAHWS, €r0 HHTEPIpETalH, MNPEeoOpa3oBaHUI0O W TPUMEHEHHIO B Y4YEOHBIX
CUTYaIHsIX, B TOM YHCIIE TP CO3/IaHUU YI€OHBIX U COIUATBHBIX TIPOEKTOB;

dbopMHUpOBATH HAYYHBIN TUI MBINLJICHUS, BIAJCTh HAYYHOW TEPMUHOJIOTHEH,
KJIFOUEBBIMU MOHSATHUSIMH U METOJAMHU;

CTaBUTh W (opmMynupoBaTh COOCTBEHHBIE 3aladyd B 00pa3oBaTEIbHOMN
NESATETLHOCTH U KU3HECHHBIX CUTYAIUX;

BBISIBIIATh TMPUYUHHO-CIICJICTBEHHBIE CBS3M M aKTyaJIM3UpOBaTh 3ajady,
BBIIBUTATh THUINOTE3y €€ peIIeHUs, HaXOAUTh apryMEHTHl MJIs JI0Ka3aTelhCTBA
CBOUX YTBEPIKJICHHM, 3a/1aBaTh MapaMETPhl U KPUTEPUU PEIIICHHUS,

aHAIM3UPOBATh TIOJIYYCHHBIE B XOJ€ pEHICHUS 3aJadyd  Pe3yybTaThl,
KPUTUYECKH OIEHUBATh WX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX
YCIIOBHSIX;

JlaBaTh OIIEHKY HOBBIM CUTYAIUsIM, OT[CHUBATH TPUOOPETEHHBIHN OIIBIT;

OCYIIECTBJIAThH IIeJICHANIPABICHHBIM TOUCK TEPEHOCa CPEICTB M CIOCOOOB
JENUCTBUA B MPOPECCUOHAIBHYIO CPENY;

YMETh TEPEHOCHUTHh 3HAHWS B TMO3HABATEIBHYIO M TPAKTUYECKYIO 00JIacTh
KUZHEICATCIHOCTH;

YMETh UHTETPUPOBAThH 3HAHMSI M3 PA3HBIX MPEAMETHBIX 00IaCTeH;



BBIJIBUTaTh HOBBIE UJEH, Mpejiaratb OPUTHHAIbHBIE MOJIXOJbI U pElIeHUs,
CTaBUTb MPOOJIEMBI U 33/1a4H, AOMYCKAIOIINE AIbTEPHATUBHBIE PEIICHUS.

3) paboTa ¢ uHpopmManmeii:

OpPUEHTHUPOBATHCS B PA3IUYHBIX UCTOYHHKAX MH(MOpMAIuu (TEKCTe y4eOHOTro
nocoOusi, HAy4YHO-TIOMYJIAPHON JUTEparype, OHOJOTMYECKHX CIOBapsAX U
CIIpaBOYHUKAX, KOMIIBIOTEPHBIX 0Oa3ax JaHHBIX, B VIHTepHeTe), aHaIu3upOBaTh
UHGOPMAITUIO PA3IMYHBIX BUJIOB U (HOPM MPEACTABICHUS, KPUTUUYECKHU OILICHUBAThH
e€ JI0OCTOBEPHOCTh U HEIIPOTUBOPEUYNUBOCTH;

(bopMyIHpOBaTh 3aMpPOCHl U MPUMEHSATH PA3IUYHBIE METOJbI MPU MOUCKE U
oTObope Ounosioruueckor mHMOpMaIKi, HEOOXOAUMOM JIJIsi BBITIOJTHEHUS y4EOHBIX
3azay;

npuoOpeTaTh OMBIT MCHOJB30BaHUS WH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUM, COBEPIIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOJIH30BAHUS PA3IMYHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSATENIbHO  BbIOMpATh  ONTUMaJIbHYI0  (GOpMYy  MpeACTaBICHUS
ouonornyeckor nHpopmaiuu (cxembl, TpaduKu, AUarpaMMbl, TaOJUIbI, PUCYHKU
" pyroe);

UCIIOJIb30BaTh HAYYHBIM #A3BIK B KayeCTBE CpeAcTBa Npu padoTe C
Oouonornueckod uMHPOpMAIMEH: NPUMEHATh XUMHUYECKUEe, (QU3NYECKHEe U
MaTEMaTUYECKUE 3HAKU W CHUMBOJBI, (HOpMyIbl, aOOpeBUaTypy, HOMEHKIATYDY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBATh  3HAKOBO-CHUMBOJIMYECKHE  CPEJICTBA
HaTrJIATHOCTH;

BJaJ€Th  HABBIKAMM  paclo3HaBaHWA M 3allUThl  WH)OpMaIuw,
uHGOPMAITMOHHON O€30MTaCHOCTH JIMYHOCTH.

OBjajieHUe YHMBEPCAJbLHBIMM KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1)o0menne:

OCYIIECTBJISTh KOMMYHUKAIIMH BO BCeX c(hepax >KM3HU, aKTUBHO y4aCTBOBATh
B JMAJIOTE WJIM JUCKYCCHUHU MO CYIIECTBY OOCYyXaaemMoil TeMbl (yMEHHE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHTEIIHO BBITIOJIHEHUS TpeJjiaraeMon
3a/lay, YYUTHIBATh UHTEPECHl M COTJIACOBAHHOCTH MO3MUIUN JIPYTUX YYaCTHUKOB
JIAaJIora Uin TUCKYCCHUM);

pacmo3HaBaTh HEBepOAJbHBIE CpEACTBA OOIICHMs, TOHHMAaTh 3HAYCHUE
COIMAJIBHBIX 3HAKOB, MPEANOCHIIOK BO3HHUKHOBEHHS KOH(IMKTHBIX CHUTYaIlUH,
YMETh CMSITYaTh KOH(QJIMKTHI U BECTH IEPETOBOPHI;

BJIQJICTh PA3JIMYHBIMU CIIOCOOaMHU OOIIEHWS M B3aUMOJICUCTBUS, MOHUMATh
HaMEpEHUs IPYTUX JIFOJICH, MPOSBIIATh YBAXKHUTEIBHOE OTHOIICHHE K COOCCETHUKY
1 B KOPPEKTHOU popMe (HopMyTHupoBaTh CBOM BO3PAKECHHUSI,

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PCHUS C HCIIOJIH30BAaHUEM
SI3BIKOBBIX CPEJ/ICTB.

2)coBMecCTHAas 1eSITeILHOCTD:

MOHUMATh ¥ HCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIAWUBUIYATbHON
paboTHI IPH PEIIEHUH OMOJIOTHYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYITOBBIX (POPM B3aMMOJICHCTBHSI PU PEIICHUH YIeOHOMN 3a/1a4u;

BBHIOMPATh TEMATHUKy U METOABl COBMECTHBIX JCHCTBUU C Y4ETOM OOIIMX
WHTEPECOB M BO3MOXKHOCTEH KaXKJOTO WieHA KOJUICKTUBA;

MpUHUMATh IIEIM  COBMECTHOW  JIEATENIbHOCTH, OpPraHW30BBIBaTH U
KOOPJIMHUPOBATh JEUCTBUS IO €€ JOCTHUKEHHIO: COCTaBJISATh IUIAH JICWCTBUM,
pacupenensiaTb poiau ¢ y4€TOM MHEHHM YYaCTHHKOB, OOCYXKIaTh PE3yJIbTaThI
COBMECTHOM padoThI;

OIICHMBATh KAauyeCTBO CBOErO BKJIAaJa W KaXIOrO yYaCTHHKA KOMaHIbI B
OOIIHii pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

mpeayiaraTh HOBBIE TPOEKTHI, OICHUBATH WJCU C TO3HWIIMA HOBU3HBI,
OpUTHUHATBHOCTH, TPAKTUYECKON 3HAYNMOCTH;



OCYUIECTBJISTh TO3UTHUBHOE CTPATETMYECKOE TMOBEJIEHUE B Pa3IUYHBIX
CUTYaIMSIX, IPOSIBIISITH TBOPUYECTBO U BOOOpAKEHUE, ObITh MHUIIUATUBHBIM.

OBJageHne YHUBEPCAJIbHBIMY PeryJsiTUBHbIMHU ACHCTBUAMM:

1)camoopranuzamnus:

UCIIOJIb30BaTh OMOJIOTMUECKUE 3HAHMS JUIsl BBISIBIICHUA MpoOJIeM U UX
pelIeHUs B )KU3HEHHBIX U YYEOHBIX CUTYaIUsX;

BbIOMpAaTh Ha OCHOBE OHOJIOTMUECKMX 3HAHUW II€JIEBbIE M CMBICIOBBIE
YCTAaHOBKM B CBOUX JEHCTBUSIX M MOCTYIKaX MO OTHONICHHUIO K >KUBOW MPUPOJIE,
CBOEMY 37I0POBBIO U 3I0POBBIO OKPYKAIOIIIUX;

CaMOCTOSITENIbHO OCYIIECTBIIATH MMO3HABATEIIbHYIO AECSTEIBHOCTb, BBISBISATDH
npo0eMbl, CTaBUTh U (HOPMYIHUPOBATH COOCTBEHHBIE 3aJ]a4l B 00pa3oBaTEIbHON
NESTEIbHOCTU U KU3HEHHBIX CUTYaIUsX;

CaMOCTOSTENIbHO COCTaBJSATh IIJIaH pEIICHHs MTpo0JeMbl C  y4&€ToM
UMEIOIIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEIOYTCHHUI;

JABaTh OLICHKY HOBBIM CUTYallUsIM;

pactuIMpsATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEOYTCHUIT;

JieaTh OCO3HAHHBIM BHIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pelIcHHUE;

OIICHUBATh IPUOOPETEHHBIN OIIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO IIUPOKOW JPYAUIUU B
pa3HbIX O00JIACTSIX 3HAHWM, TMOCTOSHHO TOBBIINIATH CBOM OOpa30BaTEIbHBIN U
KYJIbTYPHBIN YPOBEHb.

2)CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBI B JIESITEIBHOCTD,
OIIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISIM;

BJQJCTh  HABBIKAMHM  TO3HABATENbHON  pediekcun KaKk  OCO3HAHUs
COBEpIIAEMbIX JEHUCTBUM M MBICIUTEIBHBIX MPOLECCOB, MX pPE3yJbTaTOB U
OCHOBaHHM, MCIOJIb30BaTh MPUEMBI PeIICKCUU NIl OIEHKH CUTYyalluH, BbIOOpa
BEPHOI'O PEIICHHUS;

yMEThb OILICHUBATh PUCKHM WU CBOEBPEMEHHO NPUHUMATh PEUIEHUS MO0 UX
CHUKEHHUIO;

OPUHUMATh MOTHBBI M apryMEHThl JPYTrUX IpU AaHaju3e pe3yJbTaToB
NEeATEIIbHOCTH;

3)npunsiTue ceds1 M APyrux:

NpPUHUMATh ce0sl, MTOHUMAasi CBOU HEJIOCTATKU U JIOCTOMHCTBA;

MPUHUMAaTh MOTHUBBI W apryMEHThl JPYTrMX NpU aHaju3e pe3yJbTaToB
NEATEIIbHOCTH;

MPU3HABATh CBOE MPABO U MIPABO IPYTUX HA ONINOKY;

pPa3BUBATh CITIOCOOHOCTH TOHUMATh MHUP C TTO3UIIUU JPYTOTO YeJIOBEKA.

NPEAMETHBIE PE3YJIBTATHI

[IpeameTHbie pe3ynbTaThl ocBoeHUs mporpammbl COO mo Ouoioruu Ha
0a30BOM YPOBHE BKJIIOUAIOT crienipruyeckue sl yueOHoro npeamera «buoaorus»
Hay4YHbIE 3HAHUS, YMEHUS U CIOCOObI IEUCTBUI MO OCBOEHUIO, MHTEPIPETALIMH U
npeo0pa3oBaHUI0 3HAHUM, BUbI JESITEIbHOCTH IO MOJIYYEHUIO HOBOTO 3HAHUS U
OPUMEHEHUIO 3HAHUN B Pa3IUYHbIX y4EeOHBIX CHUTYyalUsX, a TaKKe B peajbHBIX
KU3HEHHBIX CUTyallUsX, CBSA3aHHBIX ¢ Ouosorued. B mporpamme mnpeameTHbie
pe3yNbTaThl MPEACTABICHBI [0 TOAaM O0yUEHHUS.

[IpeameTHbIe pe3ynbTaThl OCBOCHMS ydeOHOro npeamera «buonorus» ¢ 10
KJlacce JOJKHBI OTPAKATh:

c(hOpMHUPOBAHHOCTh 3HAHUNU O MECTE U POJM OUOJIOTUU B CUCTEME HAYyYHOTO
3HaHUS ECTECTBEHHBIX HayK, B (OPMHPOBAHUU COBPEMEHHON €CTECTBEHHO-



HAy4YHOM KapTUHBI MHpAa U HAYYHOTO MHPOBO33PEHHUS, O BKIAJE POCCUMCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTUH, (PYHKIUOHAIHHOU
IPaMOTHOCTH Y€JIOBEKa JUIsl pEelICHUs KU3HEHHBIX 3a/1a4;

YMEHHUE paCKpbIBATh COJIepKaHUE OMOJIOTMYECKUX TEPMUHOB U TOHSTHI:
KU3Hb, KJIETKa, OpraHuW3M, MeTaboiu3M (OOMEH BeIIeCTB M IpeBpallleHUE
SHEPTUu), roMeocTas (caMoperyJssiius), YpoBHEBas OpraHU3alvs KUBBIX CUCTEM,
CaMOBOCHPOU3BEACHHE (PEITPOIYKIIUS ), HACIEACTBEHHOCTh, K3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHUE u3JlaraTh OHOJIOTMYECKHE Teopuu (KJIETOYHAsl, XPOMOCOMHas,
MYTallMOHHAsI, IIEHTpajibHAs JOrMa MOJIEKYJSIpHOM Ouosorun), 3akoHbl (I
Mennens, T. Moprana, H. 1. BaBunoBa) u yuenus (0 1eHTpax MHOrooOpasusi u
IPOUCXOXKIEHUS KyIbTYpHBIX pactenuit H. . BaBuiosa), onpeaenstb rpaHuiibl
UX PUMEHUMOCTH K KUBBIM CUCTEMaM;

yYMEHHE BJIaJIETh METOJIaMU HAYYHOTO MO3HAHUS B OMOJIOTUM: HAOIOICHUE U
OMKCAHUE >KUBBIX CHUCTEM, MPOILIECCOB W SIBJICHUM, OpraHMU3aIusi U TMPOBEICHUE
OMOJIOTUYECKOTO  DKCIIEPUMEHTA,  BBIJBMI)KEHHWE  THUIIOTE3bl,  BBISBIICHUE
3aBUCUMOCTH MEX]Iy MCCIIEyEeMbIMH BEJIMYMHAMU, OOBICHEHHE TIOTYYEHHBIX
pE3yIbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHSATHH, TEOPUM W 3aKOHOB, YMEHHE
JIeJIaTh BBIBOJIBI HA OCHOBAHUU TIOJYY€HHBIX PE3yJIbTaTOB;

YMEHHUE BBIJCIATH CYIIECTBEHHBIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
AYKapuoOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHW3MOB, OCOOCHHOCTU
IPOLIECCOB: OOMEHa BEILECTB M IMPEBpPALICHUs] 3HEPTUU B KIIETKE, (DOTOCHMHTE3A,
IUIACTUYECKOTO M HHEPreTHUYECKOro OOMEHa, XEMOCHHTE3a, MHUTO03a, Meio03a,
OIUIOZOTBOPEHUS, PA3MHOXKEHUS, HWHIUBUIYAIILHOTO Ppa3BUTUS  OpTraHHU3Ma
(oHTOTEHE3);

yMEHHUE MPUMEHSATH MOJYyYEHHbIE 3HAHHS JUIsI OOBSICHEHHUS OMOJOTHYECKHX
IIPOLIECCOB U SIBJICHUU, JJIS1 NMPUHATHS NPAKTUYECKUX PELICHUNA B MOBCEIHEBHOU
KU3HU C 1eNplo obecriedeHus 0e30MacHOCTH CBOETO 3/J0POBbsl U 3JI0POBbS
OKPYXKAIOIIUX JIIOJIeH, COOJII0ICHHUSI HOPM TPaMOTHOTO TIOBEICHHS B OKpYKaromen
OPUPOAHON cpejie, MOHUMaHHWE HEOOXOJAMMOCTU WCIIOJIb30BAHUS JOCTHXKEHUN
COBpEMEHHOMU ouonmoruu OMOTEXHOJIOTM IS PAIMOHAILHOTO
IPUPOIOTIOTH30BAHNS;

yMEHHE pemaTh DJJIEMEHTApHbIE TEHETUYECKHME 3aJadyl Ha MOHO- U
TUTHOPUIHOE CKpENIMBaHWE, CIICTUICHHOE HAacleOBaHUEe, COCTaBISATh CXEMbI
MOHOTHOPUIHOTO CKpPEIIMBAHUS JUIsl TPEICcKa3aHusi HACJIEIOBAaHUS TPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBITMOJTHATH JIA0OpATOPHBIE M TMpaKTUYECKHe pPaboThl, COOII0IAThH
npaBuia npu pabore ¢ ydeOHBIM U 1a00paTOPHBIM 000PYAOBAHUEM;

YMEHUE KPUTHUYECKH OIEHWBATh W HMHTEPIPETUPOBATH HH(OOpPMAIUIO
OMOJIOTUYECKOTO  COJIepKAHUS, BKJIIOYAIONIYI0 TIICEBIOHAYYHBIC 3HAHUA U3
Pa3TUYHBIX UCTOYHUKOB (CPEACTBA MACCOBOW MH(POPMAIINU, HAYIHO-TIOMYJISIPHBIC
MaTepuaibl), ITHUYECKHE AaCTIEeKThl COBPEMEHHBIX HCCICJOBAaHUN B OHOJIOTHH,
MeIUIMHEe, OMOTEXHOJIOTHH;

YMEHHE CO03/1aBaTh COOCTBEHHBIC MHCHbMEHHBIE M YCTHBIC COOOIICHWS,
000011ast OnoyIoruYecKyr0 HHGOPMAINIO U3 HECKOJbKUX MCTOYHHKOB, TPAMOTHO
MCIIOJIH30BATh MOHATUHHBIN ammapat OMOJIOTHH.

[IpeameTHBIC pe3ynbTaThl OCBOCHMS ydeOHOTO mpeamera «buomorus» ¢ 11
Kjiacce TOJKHBI OTPAXKATh:

c(OpPMUPOBAHHOCTH 3HAHUIA O MECTE U PO OMOJIOTUU B CHCTEME HayYHOTO
3HaHUS ECTECTBEHHBIX HAyK, B (OPMHPOBAHUHU COBPEMEHHOW €CTECTBEHHO-
HAy4YHOW KapTHHBI MHpPAa M HAYYHOTO MHUPOBO33PEHHS, O BKJIAJIE POCCHHCKUX U
3apyOexHBIX Yy4YEHBIX-OMOJOrOB B pa3BUTHUE OHOJOTUH, (YHKIMOHATIHLHOU
IPaMOTHOCTH YeJIOBEKa JIsl pEIIeHUs KU3HCHHBIX 3a71a4;



YMEHHUE paCKpbIBATh COJIEp)KaHUE OMOJIOTMYECKUX TEPMUHOB U TOHSTHI:
BU/I, TIOMYJISLKS, TeHOMOH/, IBOJIOLHMS, ABMKYIIUE CUITBI ((PaKTOPHI) IBOJIOIHUH,
PUCIOCOOJICHHOCTh OPraHu3MOB, BUI000pa30BaHUE, JKOJOTHYECKUE (PaKTOPHI,
HPKOCUCTEMa, TNPOAYLEHTHl, KOHCYMEHTBI, pEIYyLEeHThbl, I€NU MHUTaHMUS,
AKOJIOTUYECKas MupaMua, OuoreoleHos, ouocdepa;

yMEHUE Hu3Iaratb OWOJOTHYECKHWE Teopuu (dBONIOIMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKash TEOpHUsl OHBOJIOIMHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3aponpimieBoro cxoacrea K. M. boapa, depenoBanusi TJIaBHBIX HANpaBlICHUN U
nyteir sBomonu A. H. CeBeproBa, yuenuss o 6uochepe B. 1. Bepuanckoro),
ONpeeNsATh TPAHULIBI KX TPUMEHUMOCTH K )KMBBIM CHCTEMaM;

yMEHHE BJIaJIETh METOJJaMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOICHUE U
OMKCAaHUE >KUBBIX CHUCTEM, MPOLIECCOB W SBJICHUM, OpraHM3alusi U IMPOBEJICHUE
OMOJIOTUYECKOTO  DKCIIEPUMEHTA,  BBIJBWI)KEHHWE  THUIIOTE3bl,  BBISBIICHUE
3aBUCUMOCTH MEX]y MCCIIEyEeMbIMH BEJIMYMHAMU, OOBICHEHHE TIOIYyYEHHBIX
pE3yNbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHSATHH, TEOPUM W 3aKOHOB, YMEHHE
JIeNIaTh BBIBOJIBI HA OCHOBAHUU TIOJYY€HHBIX PE3YyJIbTaTOB;

YMEHHUE BBIIENATh CYIIECTBEHHBIC MPU3HAKU CTPOEHUS OHOJOTUYECKUX
O0OBEKTOB: BHJIOB, TMOMYJAIMA, MPOAYIEHTOB, KOHCYMEHTOB, PEIYIEHTOB,
OMOreOLEHO30B U 3KOCHUCTEM, OCOOEHHOCTHM MPOILIECCOB: HACJIEACTBEHHON
U3MEHUYUBOCTH, €CTECTBEHHOTO OTOOpa, BUI000pa30BaHUs, MPHUCIOCOOJIEHHOCTU
OpraHU3MOB, JIEUCTBHUS SKOJOTUYECKUX (PAKTOpPOB HA OpPraHU3MbI, MEepeHoca
BEIIECTB W TIOTOKA DSHEPIMM B DKOCHUCTEMAaX, AHTPONOTCHHBIX HW3MEHEHUW B
HKOCHUCTEMax CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OHOr€OXMMUYECKHX
IIUKIIOB B OMocdepe;

yMEHHUE MPUMEHSATH MOJYyYEHHbIE 3HAHUS ISl OOBSICHEHHS OMOJOTUYECKHX
IIPOLIECCOB U SIBJICHUU, JJIS1 NMPUHATUS NPAKTUYECKUX PELICHUHA B MOBCEIHEBHOU
KU3HU C 1eNplo obOecriedeHus 0e30MacHOCTH CBOETO 3/J0POBbsl U 3JI0POBbSA
OKPYXKAIOIIUX JIFOJIeH, COOJII0ICHUSI HOPM TPaMOTHOTO TIOBEICHHS B OKpYKaromen
OPUPOAHON cpejie, MOHMMaHWE HEOOXOJAMMOCTH WCIIOJIb30BAaHUS JOCTUXKEHUN
COBPEMEHHOM OMOJIOTHH JIJIsl PAIIMOHATILHOTO TIPUPOIO0TIOIH30BAHUS;

yMEHHUE peliaTh dJIeMEHTapHbIe OMOJIOTUYECKHE 3a/1aud, COCTaBISATh CXEMbI
NepeHoca BEIIEeCTB U YHEPTUU B dIKOCHUCTEMaXx (IIeTH MUTaHMS);

yYMEHHUE BBIMOJIHATh JIA0OpATOpHBICE M MpaKTUYeCKHe paboThl, cOOI0IaTh
npaBuiIa mpu paboTe ¢ ydeOHbIM U 1a00paTOpHBIM 000PYI0BAHUEM;

yMEHUE KPHUTHYECKH OIIEHWBATh MW HHTEPIPETHUPOBATH HHGOPMAIIUIO
OMOJIOTUYECKOTO  COJIEPKaHMs, BKJIIOYAIONIYI0 IICEBJOHAYYHBbIC 3HAHUA U3
Pa3TUYHBIX UCTOYHUKOB (CPEACTBA MACCOBOW MHGMOpPMAIINH, HAYYHO-TIOMYJISIPHBIC
Marepuaibl),  paccMaTpuBaTh  TJI00aTbHBIE  JKOJOTUYECKUE  TPOOIEMBI
COBPEMEHHOCTH, (HOPMHUPOBATH 11O OTHOIICHUIO K HUM COOCTBEHHYIO MTO3UIIHIO;

YMEHHUE CO3/1aBaTh COOCTBEHHBIC MMCHhbMEHHBIC U YCTHBIE COOOITICHUS,
0000111ast OMOJIOTHYECKYI0 MH(OPMAITUIO U3 HECKOJIIBKUX UCTOYHUKOB, TPAMOTHO
MCIIOJIH30BATh MOHATUIHBIN armapaT OMOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuecTBo yacos
Ne HaunmenoBanue DJIEeKTPOHHbIE
KoHnTtpoJsb-
n/ pas3/ieoB U TeM Mpakrauec- | (WHPpPoBEHIe)
Bcero HbIE
11 nmporpaMmmbl KHue paﬁoT[,] 06pa303aTe.111>H1>1
padoThbI e pecypesI
bubmuoreka [JOK
1 buonorus kak Hayka 2 0.5 https://m.edsoo.ru/7
f41c292
bu6mmoreka [IOK
JKuBble cCUCTEMBI U UX
2 1 https://m.edsoo.ru/7
OpraHu3anus £416292
. bu6mmoreka [IOK
XUMHUYECKUN COCTaB
3 8 1 https://m.edso0.ru/7
Y CTPOEHUE KIIETKU £416292
KusznenesreabHOCTD Bubmzorexa LIOK
4 6 https://m.eds00.ru/7
et £41c292
PazmHoOXeHME U bu6mmoreka [IOK
5 WHJUBUIyaJIbHOE 5 1 https://m.edsoo.ru/7
pa3BUTHE OPTaHU3MOB f41c292
HacnencrBeHHOCTh 1 bu6mmoreka [IOK
6 W3MEHUYUBOCTh 8 15 https://m.edsoo.ru/7
OpPraHu3MOB f41¢c292
Cenexuust bu6mmoreka [IOK
7 opranu3mMoB. OCHOBBI 3 https://m.edsoo.ru/7
OHMOTEXHOIOTHHI f41c292
bu6mmorexa [IOK
8 PesepBHOE Bpems 1 https://m.edsoo.ru/7
f41¢292
OBIIEE KOJIMYECTBO 34 0 4
YACOB I10 ITPO'PAMME
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11 KIIACC

KoaunyecTBO yacon DJIeKTPOHHbIE
HaumenoBanue
Ne KoHTpo.ib- (uudposbIe)
pa3aeyioB U TeM IIpakTnuec-
n/n Bcero HbIe o0pa3oBaTe/ibHbIE
NPOrpaMMsbl KHe padoThl
padoThbI pecypchl
S BOIIOLIOHHAS bubmmoreka [JOK
1 t 9 1 https://m.edsoo.ru/7f4
Oouonorus
lcc74
Bo3nukHoBeHUE bu6mmoreka [JOK
2 Y pa3BUTHE 9 0.5 https://m.edsoo.ru/7f4
JKM3HH Ha 3emiie lcc74
Opranusmsl u bubnuoreka [IOK
3 OKpY Karormast 5 1 https://m.edsoo.ru/7f4
cpena lccr4
Coo0miecTBa u bu6mmoreka [JOK
4 JKOJIOTHYECKHUE 9 https://m.edsoo.ru/7f4
CHUCTEMBI lcc74
bu6mmoreka [JOK
5 PesepBHOE Bpems 2 https://m.edsoo.ru/7f4
lcc74
OBIIEE
KOJIMYECTBO 34 0 25
YACOB IIO '

[TPO'PAMME



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
Ne KoauuecTtBo
Tema ypoxka
n/n 4yacoB
1 buonorus B cucreme Hayk 1
MeTtopl To3HaHUS kUBOU Npupobl. [IpakTrdeckas padora Ne 1
2 «Hcnonb3oBaHue pa3IMuHbIX METOJIOB MPU U3YUYEHUU OUOIOTHYECKUX 1
00BEKTOBY
1
3 buonoruueckue cucTemsl, IPOIECCH U UX U3YUEHUE
4 XUMHUYECKU COCTaB KJIETKU. Boga 1 MUHEpAJIbHBIE COIU 1
5 benku. CoctaB u ctpoeHue 0ei1KoB 1
®depMeHTHI — OMoJIoTHYecKue KaTanmu3aTtopel. Jlaboparopras padorta No
6 1 «M3yueHune KaTamuTUYECKOW aKTUBHOCTH (PEPMEHTOB (Ha IpUMEpE 1
aMUJIa3bl WM KaTajaasbl)»
7 v !
rJIeBONLI. JIUmuanl
Hyxnennoseie kucnotsl. ATO 1
Ucropust u meToapl n3yuenus kiaeTku. Kiierounas reopust
10 Knerka xak nenocTtHas )KuBasg CUCTEMA
Crtpoenue sykapuoruueckoil kinerku. Jlaboparopnas padora Ne 2
11 «M3yueHne cTpoeHus KIETOK paCTEHH, )KUBOTHBIX, TPUOOB U OakTepuit 1
0] MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpEnapaTax u UX OMHCAHUE»
1
12 OOMeH BelecTB WK METaboIH3M
13 ®orocuHTE3. XEMOCUHTES
14 OHepreTuyeckuii 0OMeH
JKuznennbrit uka kiaetku. Jenenne kinetku. Muto3s. JlaGoparopHas
15 pabota Ne 3 «HaOnronenne MuTo3a B KJIETKaX KOHYMKA KOpPEIIKa JIyKa 1
Ha TOTOBBIX MHKpOIIpErapaTax»
1
16 buocuntes 6enka. Peakiyus MaTpuyHOTO CHHTE3a
17 Tpaucnsius — OuocuHaTe3 Oenka 1
1
18 Hexnerounsie (popMbl )KU3HH — BUPYCHI




19 ®DopMBbI pa3MHOKEHHUST OPTAaHIU3MOB 1
20 Meiio3 1
OO0pa3oBaHue ¥ pa3BUTHE MOJIOBBIX KJIETOK. OII0A0TBOPEHHE.
21 JlaGopaTtopHnas pabora Ne 4 «3ydeHue CTpOSHHUS MOJIOBBIX KIETOK Ha 1
TOTOBBIX MUKpOIIpEnapaTax»
22 WHauBuyaibHOE Pa3BUTHE OPTaHU3MOB
23 ['eHeTKa — HayKa O HACIEACTBEHHOCTH M U3MEHUNBOCTH 1
24 3aKOHOMEPHOCTH HaCIIeIOBaHHS TPU3HAKOB. MOHOTHOpUIHOE
CKpEIIMBaHHE 1
o5 JuruGpunHoe ckpenuBaHue. 3aKOH HE3aBUCUMOT'O HACIIETOBaHUS
NPU3HAKOB !
CueruieHHOe HacjenoBaHue Mpu3HaKoB. JlaboparopHas padota Ne 5
26 «M3yueHue pe3ynbTaToB MOHOTHOPHUIHOTO U JTUTHOPHUIHOTO 1
CKpELIMBaHUS y IP030(HIIbl Ha TOTOBBIX MUKpOIpEnapaTax»
27 ['enernka nmosia. HacnenoBanve mpu3HAKOB, CIEIICHHBIX C TIOJIOM 1
W3menunBocTh. HeHacnencTBeHHAs K3MEHUYUBOCTD. JlabopaTopHas
28 pabota Ne 6 “U3ydueHne MOAM(PUKATMOHHON N3MEHYHBOCTH, 1
MOCTPOEHUE BapHAIMOHHOTO PAJla U BAPUALMOHHOW KPUBOM»
29 HacnenctBennas n3ameHunBOCTh. JlabopaTopHas pabota Ne 7 «AHanu3
MyTalui y Ipo30( Uil Ha TOTOBBIX MUKpPOMpenapaTax»» 1
30 I'eneTtuka yenoseka 1
31 Pesepubiil ypok. O6061eHue no reme «HacnenctBeHHOCTD U 1
W3MEHYUBOCTH OPTaHU3MOBY
32 Ceneknus Kak HayKa M IpoLece 1
33 MeToibl U OCTUKEHHSI CEJICKIIUU PACTEHUI U KUBOTHBIX
34 broTtexHonOrHs Kak OTpaciib MPOU3BOJICTBA
34

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME




11 KJIACC

Ne Koanuecrso
Tema ypoka
n/n 4acosB
1 OBOJIIOLUSA U METOABI €€ U3YyUEHUS
2 HcTopus pa3BUTHS NpEACTAaBIECHUIN 00 3BOIIOLUU
3 MUKpPO3BOIIOIHS
[Momynsimust Kak 3JIeMEeHTapHas €IUHHIIA BUAA U SBOJIOLINY. 1
4 JlaboparopHuas pabota Ne 1 «CpaBHEeHHE BUIOB 110 MOP(HOIIOTHYECKOMY
KPUTEPUIO»
JBkymue cuitbl (3IeMeHTapHbIe (PAKTOPHI) IBOIOIUH 1
EcrecTBenHbIit 0TOOp 1 ero GopMbI
Pe3ynbTarhl 3BOIOIUEU: TPUCTIOCOOJICHHOCTh OPTaHU3MOB 1 1
7 BU000pazoBanue. JlabopatopHas padora Ne 2 «Onucanue
MPUCTIOCOOJICHHOCTH OPraHu3Ma U €€ OTHOCUTEIBHOTO XapaKTepay
Hanpasienus u mytn MaKpOIBOJOIIH 1
HeoOpaTuMocTh 3BOJIOINH
10 HcTopus xu3HU Ha 3emiie U METObI €€ U3y4eHus
11 ['unoTe3bl NPOUCXOXKIACHUS )KU3HU Ha 3eMIle
12 PazButue xxu3HM Ha 3eMIie TI0 dpaM U TIEpHoIaM
OCHOBHBIE TaITbl YBOJIOIMH PACTUTEIHFHOTO M JKHBOTHOTO MHUPA.
13 [Tpaktuyeckas padora Ne 1 «M3ydyeHue ucKonaeMbIX OCTaTKOB pacTEeHH 1
Y J)KUBOTHBIX B KOJUIEKLIUSAX)
1
14 CoBpeMeHHast CUCTeMa OPraHUYeCKOro Mupa
15 DBOJIOIKS YeTIOBEKa (aHTPOIIOTEHE3)
16 JIBmkytue cuibl ((hakTOphl) aHTPOIIOTEHE3a
1
17 OcCHOBHEBIE CTaNU DBOJIIOIMH YeJI0BEKa
1
18 YenoBeueckne packl U MPUPOIHBIC AIalITAIIMNA YeJI0BEKa
19 PesepBHblit ypok. O6061eHre 10 TeMe «Bo3HUKHOBEHHE U pa3BUTHE L
KM3HU Ha 3eMiIe»
20 DKoJIorus Kak HayKa
21 Cpenpl 00MTaHUS U 3KOJIOTUYECKHE (DaKTOPBI 1
22 Aobuotndeckue daxtopsl. Jlaboparopras padota Ne 3.




«Mopdonoruueckne 0COOCHHOCTH PACTEHUN U3 PAa3HBIX MECT
obutanusy. Jlaboparopnas pabota Ne 4. «BnusHue cBera Ha pOCT U
pa3BUTHE YEPEHKOB KOJIEyCa»

23 BuoTtnueckue akropsrl 1
24 DKOJIOTHYECKHe XapaKTepucTHKu nomnynsiuuu. [Ipakruueckas padora Ne 1
2 «IloacuéT MIOTHOCTH MOIMYJISIIUN pa3HbIX BUJIOB PACTCHUI»
25 Coo0miecTBa OpraHu3MoB — OHOIEHO3 1
26 DKOJOTUYECKUE CUCTEMBI (IKOCHCTEMBI) 1
97 OcHOBHBIE TTOKA3aTENN HIKOCUCTEMBI. DKOJIOTUYECKUE MTHUPAMUJIBL. L
CaoiicTtBa 3xocucteM. Cykueccus
1
28 [IpupoaHbIe 5KOCUCTEMBI
29 AHTpPOTIOT€HHBIE YKOCUCTEMBI 1
30 buocdepa — rmobanpHas sxocucTeMa 3eMiIu
31 3aKOHOMEPHOCTH CYIIECTBOBaHHS OHOC(EpHI
1
32 YenoseuecTBO B 61ochepe 3emin
33 CocyiiecTBOBaHHE MPUPOJIBI M YEIOBEYECTBA 1
34 PesepBHblit ypok. O6001eHne TeMbl «Coo0111ecTBa U IKOJIOTUYECKUE 1
CUCTEMBD»
34

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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